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UNITED ENGINEERING AND 
FOUNDRY COMPANY mounts 
.he work rolls of its 3-stand, 
18” tandem cold mill on 
“maken balanced ropor- 
--arings. Typical 
bearing roll neck 

ation is shown above. 


Reduces costs while it reduces gauge with 


ENGINEER 





help of TIMKEN’ bearings 


HE 3-stand 98” tandem cold mill 

shown above is reducing the gauge 
f wide strip steel from .100 to .035. 
uilt by United Engineering and Foundry 
ompany, the mill is designed to roll 
steel at maximum speed and minimum 
ost. One way United insured this was 
0mount the work rolls on Timken® 
apered roller bearings. 


Timken balanced proportion bearings 
provide greater mill rigidity because they 
ermit larger diameter roll necks. Roll 
heck strength is increased 50 to 60%. 


NOT JUST A BALL© NOT JUST A ROLLER — THE TIMKEN TAPERED ROLLERC—> BEARING TAKES RADIAL AND THRUST 


Load ratings are upped as much as 40%. 


High rolling mill speeds are possible. 
Wear on roll necks is minimized. Be- 
cause Timken bearings permit mills to 
start smoothly and easily under full loads, 
they can be stopped and restarted with- 
out loss of steel. Gauge setting is not dis- 
turbed—no time wasted resetting rolls. 

Timken bearings eliminate compli- 
cated lubrication systems, permit the use 
of simple and economical grease lubri- 
cation. Rolls can be changed quickly and 
easily. No special thrust bearings are 


needed because Timken bearings take ra- 
dial and thrust loads in any combination. 
For full information consult our roll 
neck bearing specialists. Write The Tim- 
ken Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, On- 
tario. Cable address: ““TIMROSCO”. 


TIMKEN 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION —-(j) 


— —— 
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Its record proves what its construction promises 


Men who have operated 
Cutler-Hammer Lifting Mag- 
nets during the past 50 years 
know their record. In steel 
mills, scrapyards and foundries 

.on railroads, ships and 
docks these Magnets have 
earned a reputation for depend- 
able performance day after day, 
year after year, with little time 
out-of-service. 

Any electrical engineer can 
tell youthe secret of these Mag- 
nets’ lifting power. It’s in the 
in the construction. 
The makers of Cutler-Hammer 


coil, and 


Supermagnets wind the coils 
under tension to provide maxi- 
mum copper density. They vac- 


monthly by Association 


uum-impregnate the coils with 
a special compound, then bake 
the coils to form a solid mono- 
lithic mass and insure against 
air pockets. They sheath this 
solid mass in a welded sheet- 
steel housing. That makes coil 
moisture troubles a thing of the 
past. They build the body of 
dynamo steel to add lifting 


CUTLER-HAMMER 


eet 
= SUPERMAGNETS = 





xf Iron and Steel Engineers, 1010 Empire Bidg., entered as 
+ vear in United States and Canada, $10.00 foreign countries. Volume 28, No. 11 


power. They make the pole 
shoes out of tough alloy that 
resists wear and adds strength. 
They double seal the terminal 
box to make it watertight. And 
they have designed a yoke that 
keeps chains separate and stops 
twisting. That adds tochain life. 
These are just some of the fea- 
tures that make Cutler-Hammer 
Supermagnets the preferred 
choice wherever iron and steel 
are handled. Users know these 
facts. You can learn them for 
yourself by specifying Cutler- 
Hammer the next time you buya 
magnet. CUTLER-HAMMER, 
Inc., 1257 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


second class matter January 25, 1924 at Pittsburgh, Pennsylwaiis, 
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Since Aetna-Standard announced the new super-speed Hot Saw less than two years 
ago, three installations have been completed, and six are in the ¢ ction stage. 
a er ee 
{0 ) it -~< 


nw A \ 


@ When Aetna-Standard developed a new 
super-speed Hot Saw last year, the industry pre- 


—~ a 
; @ The AetnaStandard Hot Saw cuts pipe on this mill 
dicted that speed and output of pipe mills in existence 


continuously in pre-determined lengths from 18 ft. to-54 ft., sizes 


could be stepped up considerably. Here’s a recent 


of %” to 1%”, Equally important to the increased production, 


example. To increase the speed of a Continuous 
Butt Weld Pipe Mill, Aetna-Standard added 6 stands 
to the original 6 for a total of 12 stands. This increased 
the speed from 570 ft. to 750 ft. per minute but would 


have been useless without the new Hot Saw. 


according to the operating officials, has been the improvement in 
tolerance. The new Hot Saw cuts to much closer tolerances at 
750 ft. per minute than the old saw did at 500 ft. per minute 

If you are interested in rejuvenating your pipe mills, consult 


the pipe mill people—Aetna-Standard. 


ASSOCIATED COMPANIES 


Head Wrightson Machine Company, Lid., 
Middlesbrough, England—Great Britain, 
Finland, Sweden, Norway, Denmark, Union 
of South Africa, Northern and Southern 
Rhodesia. 

Aetna-Standard Engineering Company, Ltd., 
Toronto, Ontario, Canada. 


M. Castellvi, Inc., New York, N. Y.—Mexico, 
Central and South America 


Societe de Constructions de Montbard, Paris, 
B | France—France, Belgium, Holland, Luxem 
, bourg, Switzerland. 


Demag Aktiengeselischaft, Duisburg, Ger- 
many—Germany, Austria, Yugoslavia, 
Greece, Turkey, Egypt. 
Cc ia Itali F Acciaio, Milano, 
THE AETNA-STANDARD ENGINEERING COMPANY e PITTSBURGH, PA. ompagnia Htaliana Forme Ac 
Aetna-Japan Company, Ltd., Tokyo, Japan 
Japan. 


° ° . a n, Inc., ron, io—Repre- 
Plants in Warren, Ohio - Ellwood City,J er Fy -y & --*- 


sentative for the Rubber Industry. 


Designers and Builders to the Ferrous, 
Mae LCacoane | acthas cod BD. bh aco lad..ctsiae 


























OUR BIGGEST YEAR 



































IN THE PRODUCTION OF HIGHEST 
QUALITY LUBRICANTS FOR THE 
“TOUGH JOBS” OF INDUSTRY 


—lubrication of open gears 
—wire rope—hydraulic systems 
—rolling mill screw downs 
—mill tables—mill pinions 
—enclosed gears—flexible 
couplings—circulating oil 


systems—worm gear drives, etc. 
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LEADOLENE 


The superior quality “IP’’* lubricant 
has made Brooks progress possible 


Years ago Brooks established the policy of 
concentrating 100% of its research, engineer- 
ing and production efforts on one thing . . . the 
compounding of industrial lubricants. We feel 
that is one reason why we are now celebrating 
the greatest year in our 75-year history. This 
policy of specialization . . . which led to the 
development of LEADOLENE KLINGFAST, the 
lubricant with the “indestructible pH-ilm” . . . 
has permitted us to grow toa position of leader- 
ship in the field of industrial lubrication. 
Although constantly growing in size, and 
now among the largest compounders of in- 


dustrial lubricants in the world, Brooks has 
remained an ‘intimate service’ organization. 
Every Brooks installation is engineered by a 
representative who is first an experienced 
lubrication authority and then a well-trained 
salesman, capable of giving you the technical 
counsel you may require. 


WRITE TODAY FOR FREE SAMPLE 


Describe your most difficult lubrication prob- 
lem, and Brooks will supply a generous sample 
of a lubricant specially compounded to do your 
job best. 


*].P. . . . the lubricant with “indestructible pH-ilm,"”’ capable of 
withstanding pressures up to 50,000 psi. 


THE BROOKS OIL COMPANY sin. is7 


Executive Sales Offices: PITTSBURGH 12, PA. .- 


Canadian Offices and Plant: HAMILTON, ONTARIO 


Cleveland, Ohio Girard, Ohio 


Chicago, Iilinois Middletown, Ohio Hamilton, Ontario 
Pittsburgh, Pa. Detroit, Michigan Birmingham, Ale. Steubenville, Ohio 


Teronto, Ontario 


Outremont (Montreal District) Quebec . Santiago de Cuba 
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8 
Important 
Zleatures of 
EC&M 
Magnetic 
Control 


Time-Current Acceleration 
Line-Arc Contactors 

Wright Hoist Circuit 
Tab-Weld Resistors 

Cam Master Switcnes 

Safer Electrical Interlocks VY 
Bolted, Welded Frame 

Quick Contact Renewing 


ONOULWN — 





: 


. 


simpler, safer Pu. 


ELECTRICAL INTERLOCKS JI 


on all EC&M improved 


LINE-ARC 
CONTACTORS 


Two sets of double-break con- 
tacts—isolated from each other— Cd at 
no carry-over from one to > 


other by an arc. 


eee 


mae Ue 


UI, 
da 


» 
= — INSULATORS 


—-_— 


These EC&M Electrical Interlocks are unequalled—the 
movable coin-silver contacts are carried in the window- 
frame or rectangular slot of the insulator which is attach- 
ed to the front of the contactor-arm by two screws as 
shown. These movable contacts engage or bridge the 
stationary contacts, also of coin-silver. 


Note that the moving-contact assembly uses two duplicate 
bridges, held in position by a common spring. Each 
bridge is backed up with a combined insulator-spring- 
retainer—the spring cannot conduct current from one 
bridge to the other. 


With these improved interlocks, the n.o. circuit is 
isolated from the n.c. circuit—interlocking is simple, 
safe—a good reason for specifying EC&M LINE-ARC 


Contactor Control for cranes and mill auxiliaries. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET . CLEVELAND 4, OHIO 
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Bi Sle % 
A section in one of the Mesta Engineering 
Departments, where machinery to fit indi- 
vidual requirements is designed and plans 
for complete plant projects are developed. 
These include not only designs for the me- 
chanical equipment built by Mesta, but also 
for buildings, foundations, electrical distri- 
bution systems, and all the engineering that 


is required for the creation of a modern 
industrial plant. 
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No Refractory Cement 
Ever Like lt for 
Bonding or Patching 


the Brickwork in Linings, Settings, 
Floors, Doors, Arches, Baffles, Jambs 


in Coke Ovens, Blast Furnaces, 
Soaking Pits, Forge Furnaces 
Reheating and Annealing 

Furnaces, Cupolas, Boilers 





V Sets Harder 
Vv Bonds Stronger 


V Lasts Longer Under 
Severe Service at 
High or Low 

Temperatures 


Super #3000 is a ready mixed, plastic mortar for laying new 
refractories, patching, or wash-coating refractories for added 
protection. 

Made to withstand any working temperature to 3000° F., flame 
erosion and abrasion, Super #3000 is matchless for adhesive- 
ness and durability. It does not crack or break, and definitely 
reduces spalling. 

Super #3000 is easy to mix and apply. It air sets quickly to 

























This coke oven floor was repaired, while still hot, flint-like hardness and makes joints that outlast the refractories 
with Super #3000, without expensive labor or it bonds. 
having to cool down the oven. Using Super # 3000 Where service is severe, where repairs are frequent, you can 
has saved the coke plant $10,000 in a short time. reduce your maintenance troubles and expense by bonding or 


patching with Super #3000. 
Use the best. Use Super #3000 Refractory Cement. Write for 
full details. 





REFRACTORY & INSULATION CORP. 


Bonding and Castable Cements ¢ Insulating Block, Blankets and Cements 


126 WALL STREET * NEW YORK 5, N. Y. 


Offices in Chicago — Philadelphia — Cleveland — Newark, N. J. 
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Ss” “SSI” FOUNDRY & MACHINE CO 
° Rolling Mills and Equipment 
CHICAGO .. PITTSBURGH Iron and Steel Rolls 
Plants ot: E. Chicago. Ind -Wheeling.W Va.: Pittsburgh. Pa Carbon and Alloy Steel Castings 
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CHICAGO * PITTSBURGH 
Plants at East Chicago, Ind., Wheeling, W. Va., Pittsburgh, Pa. 














PLANTS IN: 








why did this slipper 
ELIMINATE 2 OUT OF 3 REPLACEMENTS? 


How an alloy developed by N-B-M Research 


resulted in 1 slipper with the service life of 3 


One of the toughest applications you'll find 
for testing the mettle of a bronze alloy is 
Blooming Mill Slippers .. . they take the shock, 
stresses and frictional wear of the mill driving 
universals. As an example of the tough service 
involved, aluminum bronze slippers formerly 
used in a large Eastern steel company’s bloom- 
ing mill averaged just 3 months’ service life 
before wearing out. 


Our engineers suggested a change to N-B-M 
Alloy 10-B—a Bronze specially developed by 


National Bearing Research, for this purpose. 


AMERICAN 





COMPANY 
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spection trip? 


Resulf? Slippers cast from this N-B-M 
Alloy averaged 9 months of service instead 
of 3...eliminated 2 out of 3 replacements! 
Performance was so far superior that this 
steel company now standardizes on N-B-M 
Slippers throughout the mill. 


We're proud of examples like this . . . be- 
cause they show how effectively our facilities 
for Research and Engineering—combined with 
78 years of practical experience—make money- 


savings solutions to problems on... 


¢ Slippers + Tuyeres 

* Roll Neck * Tuyere Coolers 
Bearings © Valves 

* Housing Nuts * Valve Seats 

+ Bronze Bars and Plugs 

* Babbitt Metals « Monkeys 


NATIONAL BEARING DIVISION 


4936 Manchester Avenue « St. Louis 10, Mo. 


N-B-M Meadville... 
plant that's worth seeing! 
4 Visits from Blast Furnace Su- 


perintendents and other Steel 
Mill Officials are welcome. 
When can you make an in- 


ST LOUIS, MO © MEADVILLE, PA. © NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, ILL. 
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@ @ @ e Every steel man knows this picture. 


He knows that the open hearth has 
made possible steel’s magnificent con- 
tribution to America’s industrial 


growth...our amazingly high standard 


of living. And he knows that steel pro- 


duction stands as our first line of de- 


fense in today’s troubled world. 





The refractory industry has kept 
pace with steel by producing refracto- 
ries that last longer . . . stand higher 
heats... are available in adequate 
quantities. General Refractories is 
proud of its part in this task of serv- 
ing steel. 


inside this furnace you may find 


ne 





yo pene my 


VaR aLMe rev 


ch tmege lanes 


Firecla 


plant 





RITEX C and RITEX A Basic brick, 
STEELKLAD brick, General’s Silica and 
Fireclay brick. But throughout the 
plant you'll find many another Gen- 
eral product scientifically designed and 
produced to do the particular job at 
hand. 


General offers the steel industry ex- 


haustive research facilities, modern 
production methods, skilled personnel. 
General’s 43 mines, 29 plants, 18 sales 
offices and more than 200 distributing 
agencies are strategically located 


throughout the nation and abroad. 


In short, General offers you a complete 


refractories service! 
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Seven 
Basic Reasons 





WHY THIS MILL MOTOR WILL SET 
NEW STANDARDS OF PERFORMANCE 
IN YOUR PLANT 


1. BETTER COMMUTATION: Brushes with ample 
current-carrying capacity—properly designed 
commutator—specially shaped commutating 
pole faces, 


2. UNIT ASSEMBLY OF FIELD COWS: Formed coil 
completely insulated and then assembled on a 
steel shell to protect coil from grounding or 
chafing against the pole, 


3. HIGHER MAXIMUM SAFE SPEEDS: Anchoring 
of armature coils with individual wedges permits 
safe operation at higher speeds—no core bands 
to come loose and cause trouble. 


4, HEAVIER AXLE STEEL SHAFT: Larger in diame- 
ter between the bearings, on horsepower basis— 
made possible by mounting punchings directly 
on the shaft which is removable, 


5. RIGIDLY MOUNTED COMMUTATOR: Bridge 


construction supports each end of commutator 
on shaft—no overhang. 


6. CAST-ALUMINUM FAN: One piece — large 
diameter provides a plus in cooling. 


7. LOW-INERTIA ARMATURE: Allows motor to 


start, stop and reverse with minimum stored 


energy. 


¥ 
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Wedges give you the 





toughest mill motor built 


Wedges, instead of bands, hold the armature coils 
firmly in place on the new Westinghouse Series 600 
Mill Motor. This means a stronger armature that 
is capable of safe operation at higher speeds... 
increased motor efficiency. 

Broken core bands are destructive, also core 
bands can cause damage to the insulation on arma- 
ture coils during assembly. Wedges eliminate this 
risk—make winding a simple operation. Each slot 
has its own individual wedge . . . made of Class B 
material. Simplifies servicing and repair work. 

Further, complete insulation of the armature 





provides maximum electrical strength. Mica 
wrapper and glass tape protect the conductor. 
Complete armature assembly is impregnated with 
thermoset varnish. All this adds up to a rugged 
armature for a strong motor—built to handle 
your toughest jobs. 

There are many more advantages offered by this 
mill motor that you will want to consider. Your 
Westinghouse representative has all the facts. Ask 
him for your copy of Booklet B-4730. Or write 
direct to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-21646 


MILL MOTORS 
AND CONTROLS 
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HARBISON-WALKER 





Blast furnace brick of the right quality for 
each zone are necessary for maximum pro- 
duction and greatest economy. The full 
complement of Harbison-Walker Blast 
Furnace Refractories provides for the 
proper selection for every combination of 
furnace operating conditions. 

For more than half a century Harbison- 
Walker Blast Furnace Refractories have 
been the leading choice of the industry. 
Recent surveys disclose the fact that the 
— major portion of linings currently installed 
BY in the United’States, Canada, and Mexico 

are Harbison-Walker brands. At present, 
"aly complete and partial Harbison- Walker lin- 
3 ings for more than 100 blast furnaces and 
stoves are in process of manufacture. 
Whether your furnace practice calls for 
the best standard conventional linings or 
for super-duty linings, Harbison-Walker 
produces the refractories best suited for 
your specific needs. 









































Extensive Research is an extremely important 
fundamental in the development of Harbison- 
Walker Blast Furnace Refractories. 






One of the modern tunnel kilns used in the production 
of blast furnace brick. Accurate control of firing 
conditions is a major factor in securing the most 
desirable physical properties. 






Vacuum power pressing with the most modern equip- 
ment contributes to the dependable high quality and 
excellent workmanship of Harbison-Walker blast fur- 
nace refractories. 
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WMG REFRACTORIES 
for SERVICE-BALANCED /inings 


Regular or Special Zoned 






te AA 





HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 


World’s Largest Producer of Refractories 
General Offices: PITTSBURGH 22, PENNA, 
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We build’em all sizes at De Laval 


a i —aeerr ee oe bie 


ni ne 


Take a look at this 30” center distance 

worm gear speed reducer! As far as we know, 

it is the /argest standard enclosed drive unit ever 
built. It’s doing a big job, too, on a large 

Mesta Machine Co. slabbing mill for a prominent 
steel company. A twin of this giant 

is scheduled for a new eastern mill. 





Here’s one of the smaller De Laval worm gear 

speed reducers with a 3” center distance. 

It is being used by the Crichton Company, 
Johnstown, Pa. for their new coal drilling 
machine. Big, small or in-between, De Laval 
heavy duty worm gear reducers are proving profit- 
able investments for scores of machinery 
manufacturers throughout the country. 


Built to be Built-into a Quality Product 


Annivewary DE LAVAL STEAM TURBINE COMPANY - TRENTON 2, NEW JERSEY 
A 


OL -108 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 









better measurement and control of 


RBS URE 


From vacuum to 80,000 psi... 
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Whether the critical pressure of your process is full vacuum, 
80,000 psi, or any range between . . . the complete diversity 
and engineering quality of Foxboro Instruments provide a 
means to measure or control it with highest accuracy and 
reliability. Add to this an unequaled experience in applying 
instruments to solve processing problems, and you have the 
reason for Industry's preference for Foxboro Pressure 
Instrumentation. 


INDICATORS + RECORDERS - CONTROLLERS 
TRANSMISSION SYSTEMS + CONTROLLED VALVES 


FOXBORO 


Reg. U. S. Pat. Off. 


For over 40 years, specialists in the measurement and control 
of temperature, pressure, flow, liquid level, humidity . . . 


THE FOXBORO COMPANY +. FOXBORO, MASSACHUSETTS, U.S.A. 











Pacific 


BOILER FEED 


You Specify — The capacity, temperature and pressure. 


Pacific Will Specify — The most efficient size and the correct 
materials. 


You Will Receive from Pacific — A custom built pump with pres- 
sure castings, hydrostatic tested ...each part precision finished 
and inspected ... one-piece impellers, dynamically balanced . . . 
performance tested and shipped with parts protected with rust 
inhibitor. Write for Bulletin Number 109. 


ONE OF THE DRESSER INDUSTRIES 


HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bldg., 122 E. 42nd St., New York * Offices in All Principal Cities 

















PACIFIC 
TYPE WBF 








PACIFIC TYPE ABF 





PACIFIC TYPE IBF 


PACIFIC TYPE JBF BF-13 
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Subsidia 








Sheet Mills 
of about 
50 Years Ago 








United 6 Stand, 4-High Tandem Hot Mill 


YEARS AGO The Old Grey Mare 


Ror Was Queen of the Highways 


a 

“oN Devetorm ENT of mass pro- Without steel, and the machinery for 
duction methods in the manufacture of rolling and forming it, mass production 
automobiles brought a new era of progress of the automobile and the progress attend- 
to America. Paved road construction paced ing it, would have scarcely been possible. 
new car production . . . farmers were For what United has been able to con- 
rescued from isolation . . . remote and tribute to better steel rolling processes, 
inaccessible areas were opened for devel- we are deeply grateful. It is our hope that 
opment .. . new industries were born, we may continue to serve the industry 
commerce increased, living standards as well in the years to come as we have so 
raised to new, high levels. earnestly tried to serve it in the past. 


Vv 


ALA SA 








Ann, 
“e 
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ENGINEERING AND FOUNDRY COMPANY 


Pittsburgh 22, Pennsylvania 
Plants at PITTSBURGH + VANDERGRIFT » NEW CASTLE + YOUNGSTOWN «+ CANTON 


Subsidiaries: ADAMSON UNITED COMPANY, AKRON, OHIO © LOBDELL UNITED COMPANY, WILMINGTON, DELAWARE * STEDMAN FOUNDRY AND MACHINE CO., INC., AURORA, INDIANA 








A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 






























Combustion Facts Fully Revealed | 
by Fast, Simple Heat Prover Test | 


This scientific combustion analyzer — the Cities Service 
Heat Prover—gives you the real “‘inside”’ on furnace com- 
bustion conditions. Its plain, quick, accurate work lets ! 


Not an instrument you buy, °°" mae: | 
. } - CESS }: yvge 'S Uk ’S 4 | 
a a supply. How much excess oxygen is present 


How much combustible matter is wasted | 
Write or call us today. 


How much fuel you might save 
Without endless trial-and-error you can proceed to con- 
THE COMPLETE CITIES SERVICE LINE FOR THE : P 


METAL FABRICATING INDUSTRY INCLUDES serve fuel and increase furnace output. This is substan- 


tiated by records made on all types of furnaces. See for 


Chillo Cutting Oils yourself how productivity can be improved. Call or write 
Trojan Greases today for a Cities Service Heat Prover demonstration... 
Trojan Gear Oils readily arranged in your plant. Or for further details 


> slow. 
Pacemaker T Hydraulic Oils sehen he congas Helen 


Optimus Cylinder Oils 


GOMBUST 


Q-T (Quenching and Tempering) Oils 





i ene ania deny a tis ee aan ate ep ncitnsininas tanita = 
| 
C iT] e y ; CITIES SERVICE OIL COMPANY | 
Sixty Wall Tower, Room 206 | 
New York 5, N. Y. l 
Without obligation please send your booklet, “Combus- | 
tion Control for Industry” and Heat Prover information. | 
Name | 
: | 
Company l 
SERVICE tive pared wane | 
QUALITY PETROLEUM - . | 
and State 
peopucts City and State 
a - 
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Rolling a better 
product 





MANUFACTURERS OF 
ROLLS AND ROLLING MILL EQUIPMENT 
FOR THE IRON, STEEL AND 
NON-FERROUS 
INDUSTRIES 
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architects 


» 
rate these SQUARE D features 
particularly high: 
known voltage drop 
imum efficiency, 
er loss 


lowest 
...max 
minimum pow 
t cross-sect 
_conserves V4 


ional 


smalles 
luable 


area .. 
installation space 


contractors 


give these features 


a top billing: 

“A reduced installation time... 

ed compon 3 

prefabrication 

(lower right) ; 
=~ ce oseosteosertess' 


simplifi 
factory 
new joint design 


_, all joint ends identical, 
IVE JOINT DESIGN 


connection bolts face outward 
interchangeable standard EXCLUS 
fittings . . . permit horizontal 
or vertical riser applications 


-_ . 
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users 


vote these 
SQUARE D features tops: 


low cost installation 
and maintenance... 
most accessible connections 
totally enclosed... 
ermanent safety construction, ) 
Souare D's exclusive joint design 
educes maintenance 
unnecessary to 
tioning OT hanging 
e-installed bolts 
maintenance. 


i 


) 


+ 
i 
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excludes dust 
saves installation time and 


completely reuseable... 
rearrangement with the cost. Joint ends are identical 
select mating ends before posi 


same components 
duct sections. Outward-facing, pr 
permit rapid assembly and easy 


K YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODU 


TELLS e COMPANY 


. Los ANGELES 
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MEXICO ciTY, D.F 


NY CANADA LTD., TORONTO « SQUARE D de MEXICO, S. A+ 
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EASIEST TO PUT INTO OPERATION — Calibrated control actions EASIEST TO SERVICE —Inherently simple design, using the fewest 


save hours of shutdown. Reset, derivative and proportional values possible parts, plus extremely close-tolerance manufacturing . . . 
can be exactly reproduced at any time on the same or any other make the instrument thoroughly interchangeable, trouble-free and a 
Series 500 controller . . . merely by duplicating the setting. Thus: cinch to service, For example: only one simple adjustment puts the 
controller adjustments can be standardized for any process through- system in exact calibration even after complete disassembly and 
out a plant or national organization. reassembly. 


ONLY BRISTOL SERIES 900 
CONTROLLERS GIVE YOU 
THIS EASE OF OPERATION 


When you wish to reproduce a previous control action or duplicate one 
taking place at some other point, the Bristol Series 500 Air-Operated Con- 


troller permits you to do it merely by setting a dial. 





sniemnetindiie * 
Or, should the instrument require servicing. only one simple adjust- a a 
ment is needed to calibrate the control system and put it back in operation. $$$ 
Almost anyone can service this instrument. BRISTOL SERIES 500 CONTROLLERS are 
furthermore, users report that the Bristol Series 500 Controller requires offered in five types—on-off, proportional, re- 


set, derivative, reset plus derivative—to con- 


practically no maintenance. trol temperature, flow, pressure, liquid level, 


This outstanding instrument—a product of 60 years of experience—is humidity, pH. Conversion from one type to 
. . . ‘ poe ; another can be made by the user. Model 
completely described in Bulletin A120. THE BRISTOL COMPANY, 123 : 


shown has external-manual station with me- 
chanical interlock for test and service 


RISTOL 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


Bristol Road. Waterbury 20, Conn. 
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KEYSTONE TYPE XVI 


NOW Crane Collectors Last MONTHS... 
Instead of Weeks 





COLLECTORS CUT DOWN TIME, WORK STOPPAGE, AND COSTS 


A large New Jersey corporation had a serious 
current collector replacement problem on its 
foundry crane. Ordinary collectors failed after 
one week's service! Production stopped, but 
furnaces still burned, as workers climbed up to 
make replacements. 

Loss in production and labor time prompted 
the company to find a better current collector. 
Keystone Type XVI Collectors were recom- 
mended and installed. Now collectors last 
months before replacement is required! Produc- 
tion is up with a minimum loss of labor time. 

Some Keystone Type XVI Collectors have 


PHILADELPHIA 32, 


lasted 25 times longer than ordinary collectors. 
Features include, inexpensive carbon contact 
easily removed by backing out two set screws. 
Large contact area is non-arcing, noiseless, self- 
cleaning and self-lubricating. Provides con- 
stant contact, longer life. Housing consists of 
two aluminum castings with large radiating 
fins to provide lower operating temperatures. 
For all sizes of trolley wires up to 4/0 incl. 

If you have a similar current collecting prob- 
lem in your plant, find out about Keystone Type 
XVI Collectors. Write us today for latest, illus- 
trated folder on Keystone electrical products. 


ELECTRIC SERVICE MANUFACTURING CO. 





PENNA 


Manufacturers of complete line of insulator supports for rail and wire conductors and current collection devices. 
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dependable, 
accurate and 


simple L ” . i 
brush riggt 


The brush yoke in Elliott DC Motors fits into frame supports bored 
concentric with the bore of the frame, assuring concentricity of yoke 
with frame and commutator. The brushholder bracket, machined to close 
tolerance, is fitted to the brush yoke, positioned with a special fixture for 
spacing and angle, then bolted and doweled to the brush yoke. Canvas 
phenolic plates, tubing and dowels provide insulation between bracket 
and yoke. 








7 

















Each brushholder fits in a machined groove in the bracket. When the 
commutator wears, the loosening of one bolt in each brushholder permits 
it to be slid down its groove for correct clearance without affecting 
its original spacing or angular setting. Just one more of the numerous 
features that throughout the steel industry are making “Elliott Fabri-Steel” 





synonymous with forward-thinking motor and generator development. 





Removable, hinged, quick-opening 
doors, of clear plastic, to get 
at commutator and brushes. 





For full details on Elliott Fabri-Steel DC Motors, write to: 
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Ceiling Mounted -Sidewall Mounted 
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STEEL-FRAME MOTORS 


are Drip Proof 








Ceiling 
Horizontal Position 


Be 


— 





and...they’re //oved by years of service. 


Here’s an open-type general purpose motor that’s completely drip-proof in 
any horizontal position, in frames 326 and smaller, because there are no 
openings in the frame and the endplates can be rotated 90° or 180° for drip- 
proof installation on walls or ceiling. 

These steel-frame, squirrel-cage motors have been proved—for long, useful, 
troublefree life by more than twenty years of hard usage in many industries. 
Wagner steel-frame motors are available with either sleeve or ball bearings 
which may be relubricated. The motor frames are formed of heavy rolled 
steel, shaped to accurately center the stator core and to provide passages for 
ample ventilation. An internal fan moves a large volume of cooling air 
through these passages to carry off heat from all parts of the motor. 

Wagner Steel-Frame Motors are available in electrical types to meet most 
industrial requirements. 

Bulletins give full information on the complete line of Wagner Motors. 
Thirty-one branches, located in principal cities, are ready to assist you when- 
ever you have a motor problem. In addition, almost 650 authorized motor 
repair shops provide speedy, nationwide service facilities. 








Normal Horizontal Position 








WAGNER ELECTRIC CORPORATION 
6483 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS « TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 


M51-18 
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Alliance 


FIRST IN SIZE 
FIRST IN CRANE DESIGN 


@ We produce big and unusual cranes. 
We're delighted with unheard of and al- 
most impossible application$ for cranes. 
For example, above is a 270-ton gantry 
crane installed fifteen years ago on this 
dam. Successful operation of the dam de- 
pends on the crane. Similarly, other huge 
installations depend on big Alliance cranes. 

On this crane two 135-ton trolleys can act 
independently or in combination when lift 
ing loads in excess of 135 tons. One trolley 
is equipped with a 20-ton auxiliary hoist to 


handle lighter loads. 


For fifty years, Alliance has been design 
ing. engineering and building giant cranes 
for heavy industry. Where unusual types 


of cranes are required—-for any service 


Alliance engineering experience and di 
versified background of. its personnel is 
generally sought. 

Thousands of Alliance cranes are on the 


job today hoisting and shifting gigantic 


loads . . . safely, smoothly, quickly, eco 


nomically. Always rely on Alliance to 


give your plant dependable extra 


lifting power. 






~— 5 LATORS 


mee 





SOAKING PIT CRANES + STRIPPER CRANES » SLAB AND BILLET 











BAILEY METER COMPANY 


1025 IVANHOE ROAD ° ° 


Conticla for Steam Plants 


30 
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Bailey Boiler Control Panel for a 300,000 Ib. per hour pul- 
verized coal fired boiler. Both combustion and three-element 
feed water controls are based on accurate measurements made 


rs Profit From the Experience of Others 


It is likely that plants of the type you 
are considering are being already operated 
at optimum performance by Bailey Boiler 


by meters located on this control panel. 


Bailey Boiler Controls are sturdy air- 
operated units which function in accordance 
with accurate measurements made by 
Bailey Meters. 


Control. When you select Bailey Controls, @ avoid Make-Shift Applications 


you profit from this experience and get the 
benefit of the latest refinements in appli- 
cation. Over 8,000 boiler units have been 
equipped with Bailey Controls during the 
past 10 years. These units range from 3,000 
to 1,000,000 Ib. per hour capacity and oper- 
ate at pressures from 75 to 2500 psi. They 


The wide selection of both measuring 
and controlling elements offered by Bailey 
Meter Company provides complete flexi- 
bility of control application. The correct 
combination of these elements does a thor- 
ough job without excessive equipment. 


are fired by pulverized coal, stokers, oil, Ss Insure Smooth Operation 


gas, mixed fuels and waste fuels. 


@ cali In Qualified Engineers 


Bailey Engineers are qualified by train- 
ing and experience to consult with you on 
both the theoretical and practical aspects 
of your boiler control problems. These 
specialists in combustion, measurement, and 
automatic controls are conveniently located 
in over 30 industrial areas throughout the 


Coordination of related control systems 
such as combustion, feed water, steam 
temperature, and condensate flow insures 
against costly disturbances in plant oper- 
ation. Proper coordination improves control 
action, increases safety of operation, reduces 
auxiliary power required and reduces 
storage capacity needed in heaters and 
boiler drums. 


United States and Canada. Your local Bailey 6 Be Sure You Can Get Service 


Engineer stands ready and willing to apply 
the Company’s know-how to your plant. 


3 Specify a Dependable System 


Records indicate that compressed air is 
a reliable operating medium. Unlike elec- 
tricity or oil, it continues effective for a time 
after power failure. 


Users of Bailey Control have but to call 
on the nearest branch office of Bailey 
Meter Company to secure the services of 
a trained engineer. 


For Your Plant 


If you want details write for a copy of Bul- 
letin 15-D, or ask a Bailey Engineer to call. 











CLEVELAND 10, OHIO 
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18” WORM DRIVE 
is ROLL LATHE 





AUTOMATIC 
RAILROAD 
SPIKE MACHINE 


Check this List for the Poalucts) or Need 


PARALLOY ROLLS (Pinch, Coiler, Tension, Steel Mill) 

HYDRAULIC SLAB AND BILLET PILERS 

STRIP AND SHEET OILING EQUIPMENT 

SHEET SCRUBBER AND CLEANING LINES 

HOT SAWS—ROCKING AND SLIDE TYPES 

HOT BEDS—COOLING BEDS —TRANSFERS 

BILLET EJECTORS—PINCH ROLL STANDS 

SLITTERS—SPECIAL SHEARS AND GAUGES 

TILTING TABLES—Traveling and Lifting Tables 

Continuous PICKLING Lines—ROLLER LEVELERS 

FURNACE Charging Equipment—Furnace Pushers 
Strip Steel COILERS and REELS—SCRAP BALLERS Sn 
RAILROAD Spike Forming Machines—ROLL LATHES aa. 

Sheet GALVANIZING Lines—Wire Patenting Frames | : : 

Stretcher Levelers—Angle and Shape Straighteners 

Rolling Mill Tables—Gear and Individual Motor Types 

DUCTILE CASTINGS (80,000 PSI.) y 













Machinery Built to Customer’s 


Design and Detail Drawings aera BUGGY DRIVE 
The Youngstown Foundry & Machine Co. Ys 
OVER SIXTY YEARS OF SERVICE TO THE STEEL INDUSTRY 
Youngstown, Ohio ; 
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HELP YOU PRODUCE... 
MORE EFFICIENTLY... 
MORE ECONOMICALLY 





Wuerever steel is produced . . . wherever it is treated, formed, 
and fashioned into its innumerable end uses . . . there you will 
find Brown instruments, control systems and services helping 
make better steel, and better steel products, at lower cost. 


Brown instruments have advanced through the years . . . with 
the industry’s leaders . . . always in step with the needs of 
tomorrow, meeting the exact specifications of each new technique. 


Brown serves the metals industry by making available: 


COMPLETE INSTRUMENTATION—The world’s largest selection of 
unit control systems cover operations ranging from mining ore to 
automatically controlling the finish of a delicate manufactured prod- 
uct. Every encountered variable: temperature — pressure —pH— 
conductivity — flow —speed — motion—thickness—smoke— haze— dust 
—combustion—gas analysis, etc., is efficiently indicated, measured, 
recorded or controlled. 


SERVICE AND MAINTENANCE—The world’s largest instrument ser- 
vice organization to keep these industries operating at peak efficiency. 


TRAINING SCHOOL—trains industry personnel to obtain maximum 
benefits and continuous life from instruments and control systems. 


INDUSTRY SPECIALISTS—located in all major producing areas provide 
practical, constructive help in industry’s problems. 


HSM PLAN—makes possible new convenience and savings in the 
purchase of pyrometer supplies. 


COMPREHENSIVE LITERATURE—catalogs, bulletins and specifica- 
tion sheets on products and systems. . . Instrumentation Data Sheets 
on practical industry applications. 
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Beneficiation, flotation, sintering, 


po 1a 


kilns, coke ovens, by-product plants, 


blast furnaces, electric furnaces, 
open heart mer conver 
oof O FINISHED PRODUCTS pen hearths, bessemer converters, 


cupolas, soaking pits, reheating furnaces, 
Te eee Lo ee 
TU Ue ee a 
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plant services and laboratories. 


Measure, record and control 


pneumatically or electrically), 
pressure, temperature, speed, motion, 








thickness, pH, flow, gas analysis, 





smoke, haze and dust, combustion. 


Information on any specific instrumentation problem will be 
furnished upon request. Write, or call in our local engineer- 
ing representative . . . he is as near as your phone! 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Jndustrial 
Division, 4464 Wayne Ave., Phila. 44, Pa. 


Honeywell 
Brow Qustiiumonts 
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LIKE SPEER MULTIFLEX BRUSHES 


For Low Energy Loss 





Subsidiaries 
Speer Resistor Corp.—International Graphite & Electrode Corp. 
Jeffers Electronics, Inc. 






U.S. PAT. 2,181,076 
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PIPE NORMALIZING— / 
Cut From 5 Hours { 
To 3 Minutes f 


. 
With Continuous 






Heating Line 


SELAS 
Gradiation 


MINIMIZES SCALE...IMPROVES GRAIN STRUCTURE 


GRADIATION has set another record in this production war—fast 
continuous heat treatment of vitally needed pipe. 


This new Selas technique of heat treating concentrates and accel- 
erates combustion of fuel in a radiant, flameless heat so that 
millions of BTU’s are released with precision control in less time 
and space than required for the release of hundreds of thousands of 
BTU’s in conventional heating equipment. 









XX ws 


Continuous pipe normalizing with GRADIATION will produce savings: 


TIME .. .5 hours if done by the batch method; 3 min- 
utes with GRADIATION, plus better results. 


STEEL ...surface oxidation minimized ...no scale 
... fine grained structure produced with 
GRADIATION. 


LABOR ...no handling between welding and treatment 
. .. pipe requires no straightening following 
treatment. 


This new continuous pipe normalizing treatment, with its uni- 
formly fine-grained structure, is just one of the many achievements 
of GRADIATION in the metal industry. Selas engineers are working 
constantly with leading manufacturers to design, develop and 
build new equipment—heat processing equipment that will speed 
the products that are needed—now. 


CORPORATION OF AMERICA m4, 
PHILADELPHIA 34, PENNSYLVANIA /&\ 
Heat Processing Engineers for Industry — Development + Design * Manufacture 
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GE r big truck advantages 


at small truck cost with 






3,000 LB. HIGH-LIFT FORK WORKSAVER 


YALE WORKSAVER Electric Hydraulic Lift 
Trucks are built for loads up to 6,000 lbs., and are 
ideally designed to accommodate skids or pallets. 
Their wide acceptance throughout industry is 
based on the YALE reputation for top perform- 


ance in electric trucks of every kind. 


GET AN EYE-OPENING DEMONSTRATION 
RIGHT IN YOUR OWN PLANT OR WAREHOUSE 


Your YALE Representative will demonstrate the 
cost-cutting advantages of the rugged WORK- 
SAVER line to you. All you have to do is name the 
time and place. Naturally, there is no obligation. 

Be sure to ask about the famous WORKSAVER ‘‘pack- 
age’’— truck, battery, battery charger. The YALE 
Selenium Charger saves time by charging WORKSAVERS 
right on the job. 


YALE 1 registered trade mark of The Yale & Towne Manufacturing Co. 


INDUSTRIAL TRUCKS -e« 


YALE WORKSAVER 


# in 


SAVE 








TIME AND SPACE. Move giant loads 
up to 185 feet per minute — with safe, 
easy speed control. Utilize all stor- 
age and production areas. 


MUSCLE POWER. Transport and lift 
capacity loads with a smooth flow of 
power that’s easy on the operator, 
easy on the load. 


SAVE 


HANDLING COSTS. Mechanize han- 
dling on low-load floors; in freight 
elevator operations; and in other 
areas where weight or space rule out. 
big trucks. 





TRACTOR WORKSAVER 






PLATFORM WORKSAVER HIGH-LIFT PLATFORM WORKSAVER 


There’s a Yale Worksaver to meet your every need 


YALE & TOWNE 


OO OO EE Ee 


YALE HAND TRUCKS -« 


The Yale & Towne Manufacturing Co., Dept. 3411 =| 
Roosevelt Blvd. & Haldeman Ave., Philadelphia 15, Pa. | 
Cutting costs with YALE WORKSAVERS interests me, foo. | 
[] Please have your local Representative call on me. | 
Please send me a free copy of the new WORKSAVER Catalog. | 

Name sid cevnibimseancamabiieemmnnaee | 
III sicsscicescnstbssstesinianiiansiasesinaitaiheighbiinetisesensaiatanieiianitieviainiehaenaininiaeaiabeeiiaiteniitiiiiibeis | 
Street City State siaibenetinentis | 
In Canada write: The Yale & Towne Manufacturing Co., St. Catharines, Ont. J 


YALE HAND AND ELECTRIC HOISTS 
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Designed for Safe, Reliable Opera- 
tion and Protection of Portable and 
Stationary Electrical Equipment, in- 


QuelArc 


circuit breaking 
type plug. 


MUCH LONGER SERVICE LIFE AND LOWER MAINTENANCE COSTS insured 
by heavy, rust-resisting cast metal construction and rain-tight gasket seals. 


COMPLETE SAFETY FOR THE OPERATOR is provided by safety circuit 
grounding and the interlocking of door and plug receptacle with a quick make 
and break switch mechanism. 


Consult your Pylet Catalog, Bulletin 1150 for complete listings. 


District Offices and Representatives in Principal Cities of the United States 


Canadian Agent: The Holden Co., Ltd., Montreal. 
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doors and outdoors, under the most severe operating conditions 


al 
a 


PYLE QuelArc plugs, used 
with this equipment, are 
well known industrially, 
for their unique partitioned 
construction. Long insulat- 
ing surfaces from pole to 
pole, and from poles to 
ground provide for excep- 
tionally safe handling and 
long service life. 


THE PYLE-NATIONAL COMPANY 


1383 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


Export Department: International Railways Supply Co., 30 Church St., New York. 
SINCE 1897 . 


PLUGS AND RECEPTACLES + FLOODLIGHTS « TURBO-GENERATORS « GYRALITES » CONDUIT FITTINGS » MULTI-VENT AIR DISTRIBUTION 
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RECIRCULATING RADIANT TUBE 


In this large Swindell-Dressler installation, each 40-tube 
furnace is capable of annealing eight stacks per base of 
sheet steel in 72’’ O.D. diameter coils, stacked 150" high 
—aggregating 600 tons of metal per heat. 


Let a Swindell-Dressler Engineer consult with you 
regarding your particular furnace requirements—on 
any scale, anywhere. 


) 





SHEET 
ANNEALING 
FURNACES 


SWINDELL-DRESSLER Corporation 


DESIGNERS AND BUILDERS OF MODERN INDUSTRIAL FURNACES 


PITTSBURGH 30, PA. 

























HIS Wean Equipment Corpo- 

ration recoiler supplies the 
power for the slitting of wide steel 
coils and winds the steel as it is slit. 
To insure maximum ease of opera- 
tion under the overhung load of 
steel coils weighing up to 20,000 
pounds, Wean engineers have 
mounted the reel drum shaft on 
Timken” bearings. 


Timken bearings carry both 
radial and thrust loads in any com- 
bination, assure long life and de- 
pendable performance. Line contact 


How WEAN EQUIPMENT CORPORA- 
TION mounts the reel drum shaft of 
its recoiler on Timken bearings. 
Timken bearings carry the overhung 
load with ease, assure long life with 
a minimum time-out for maintenance. 


Less toil per coil on TIMKEN’ bearings 


between the rollers and races gives 
greater load-carrying capacity. 
True rolling motion and incred- 
ibly smooth surface finish of Timken 
bearings virtually eliminate friction. 
And lubrication time and costs are 
minimized because Timken bear- 
ings keep housing and shaft concen- 
tric, making closures more effective. 
Timken bearings normally last the 
life of the machine in which they 
are used because (1) they are engi- 
neered for the job, (2) they are 
made of Timken fine alloy steel, 
















(3) they are precision manufactured. 


Timken bearings are backed by 
more than 50 years of experience 
in bearing research and develop- 
ment. That’s why they’ re first choice 
throughout industry. Look for the 
trade-mark “Timken” onevery bear- 
ing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas Ont. Cable 
address: “TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 























GREATER LOAD AREA 


Because the load is carried on 
the line of contact between 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced design; 
2. precision manufacturing; 3. 
rigid quality control; 4. special 
analysis steels. 








TIMKEN | 


TAPERED ROLLER BEARINGS 





| alg 
NOT JUST A BALL (> NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROLLER C= BEARING TAKES RADIAL }) AND THRUST —-()— LOADS OR ANY COMBINATION -fj)- 
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Why don't you, do 
something about 


p 





Sova 






ud A group of us were sitting 
around the lunch table the 
other day when Bill Kerr, the 
President of our Company, 
brought up the subject of scrap copper. He asked why 
something wasn't being done about promoting a 
nation-wide drive for scrap copper. It was his opinion 
that the shortage of scrap copper is as severe, and 
possibly even more severe, than the shortage of 
scrap steel. 


That, of course, started a very lively discussion, and 
in the end we all agreed on one thing — that in the 
face of a severe copper shortage, plenty of good copper 
was lying around just waiting to be put back into use. 


“wag’’ of our luncheon group, quipped: “Old 
copper never dies — and it doesn’t rust away!” “Hold 
on, Joe,” said one of the other fellows. ““There’s more 
truth than poetry in that statement. Did you ever stop 
to think that just about a// of the copper that has ever 
been mined is still around somewhere? It can be 
found in hundreds of places — in factories, old mines, 
and especially in shop maintenance departments 
where old and outmoded spare equipment contain- 


Copper’! ! 






a 


ing large amounts of copper is stored away. All this 
scrap copper can be turned back into good, usable 
copper, which is so desperately needed today.” 


Well, our conversation resulted in something real and 
concrete. We launched a “Scrap Copper Drive” right 
in our own Company and, believe it or not, we found 
39 tons of old copper. A lot of it was copper wiring 
that was abandoned at the time we rewired our plant 
a few years ago. We even reclaimed copper from an 
odd assortment of obsolete castings and fittings that 
was being “saved” for no apparent good reason. 


That copper is being sold to a dealer in non-ferrous 
scrap metal who, in turn, will direct it to a copper 
company for processing into wire, bus bars, and other 
vital shapes. 


We're telling you 
about it because we believe the subject of Scrap Copper 
is sO important, it has priority over the transformer 
advertisement that was scheduled for this issue. 


May we suggest that you get together with the people 
in your company and talk about “Scrap Copper.” 
Then, do something about it! 
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TRANSFORMER COMPANY 


CANONSBURG, PA. © Greater Pittsburgh District 
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“me Gull Quality Rust 


reventive 








Rusting of flat rolled steel products during storage and 
shipment can be avoided by application of the right rust 
preventive. But what kind of rust preventive is best? 
How should it be aplied for best results? Can it be re- 
moved easily? Can it be left on during forming and 
drawing operations? Does it stain during annealing? 

One of Gulf’s rust-preventive specialists can provide 
effective help on these probelms. Years of experience in 
solving all types of corrosion problems, some of which 
are bound to be similar to yours, make him a logical 
source of information and advice. Then too, he has access 
to the facilities of Gulf’s modern research laboratory— 
he can offer you expert assistance in the form of special- 
ized study. 

When he has considered every aspect of your problem 




















\ PETROLEUM AND ITS PRODUCTS jj 
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he will recommend the proper Gulf Quality Rust Pre- 
ventives, and advise you on the most practical methods 
of surface preparation and application. The complete- 
ness of the Gulf line enables him to select the product 
which gives the best protection against rusting under 
the conditions encountered, yet that can be removed 
economically. 

He will be glad to show you some of the many ex- 
amples of successful application by the steel industry in 
connection with flat rolled products and shapes. In every 
case, surface spoilage due to rusting has been eliminated. 
Write, wire, or phone your nearest Gulf office today. 


Gulf Oil Corporation - Gulf Refining Company, 
Gulf Building, Pittsburgh 30, Pennsylvania. 


Gulf Oil Corporation - Gulf Refining Company ISE 
719 Gulf Building, Pittsburgh 30, Pa. 


Please send me, without obligation, a copy of your pamphlet 
“Gulf Rust Preventives.” 
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Company 


Title 


Address 






For general-purpose motors and generators .. . 

















| NATIONAL 


STANDARDIZED BRUSHES 


For general-purpose motors and generators, 











such as widely used SK, CD and many other STANDARDIZED BRUSHES | 
types, there are no better brushes than FOR GENERAL- PURPOSE MOTORS AND GENERATORS 
“National” STANDARDIZED Brushes and a ee ~ a 
; 
no better grades than NATIONAL CARBON’s NC NUMBER SPECIFICATIONS APPLICATIONS 
255 and SA-35. Each brush has been well = —_ pinaenaeiinciaiamaans — 
built for its specific job. Both grades, 255 NC 12-3202 I%xlx% Type SK Motors and Generators 
| srade 25 
and SA-35, have been proved dependable — 
| by many years of satisfactory service in NC 12-4001 1%x1\4x% Type SK Motors and Generators 


4 x 
Grade 255 


leading mills. Here are the plus values: 





P P NC 20-4002 1%x1l,x% Type SK Motors and Generators 
@ Unequalled uniformity Grade 285 , = a 
® Give most efficient machine operation 
® . _ hi . NC 12-4003 2x1", x % (15/15° bevel) Type CD Motors and Generators 
Require minimum machine maintenance Grade 255 
@ All at a low flat price, for one box or 
10,000 boxes! NC 16-3205 2x1x', (15 15° bevel) Type CD Motors and Generators 


Grade 255 











NC 12-4802 "2% x14 x % (35/20° bevel) 
Grade SA-35 


Type CD Motors and Generators 


| 
The term “National” and 
the Three Pyramids Device are registered trade- | 








marks of Union Carbide and Carbon Corporation NC 16-4804 2% x1', x '4 (35/20° bevel) Type CD Motors and Generators 
Grade SA-35 
NATIONAL CARBON COMPANY ean 
A Division of Union Carbide and Carbon Corporation 
| 30 East 42nd Street, New York 17, N.Y. Order by NC Number 
District Sales Offices: Atlanta, Chicago, Dallas, FOR COMPLETE INFORMATION on NATIONAL CARBON’S 
Kansas City, New York, Pittsburgh, San Francisco brush standardization program and the advantages it offers, 
| IN CANADA: National Carbon Limited write to National Carbon Company, A Division of Union Carbide 


' Montreal, Toronto, Winnipeg 


and Carbon Corporation, Dept. IS. 





| —) 
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Cranes 


BULLETIN 106 DC BRAKES 
For Every Heavy-Duty Mill Application 


@ These brakes are making records daily in 
many heavy-duty, tough mill applications. 
They give complete satisfaction, with mini- 
mum maintenance 


After installation there is only ONE adjust- 
ment, and that’s for lining wear. 


And that adjustment is on TOP! Not on the 
sides; not on the ends; not on the bottom, but on 


h : 
ee TOP, where you can see it and get at it easily 


Charging Car % 


Here is simplicity that counts! 


Open Hearth 
SReversing Valve 


Hot Metal 
Transfer Car 


tHe CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL * 1146 EAST 152N°0 STREET, CLEVELAND 10, OHIO 
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During the past quarter century, ‘Surface’ One-Way Fired Soaking Pits have 
gained recognition in America’s leading steel mills. The uniformly high 
quality and tremendous tonnages of steel turned out by these 


soaking pits are proof that the ‘Surface’ ‘one-way firing” principle is the 





most satisfactory method of ingot heating. 

‘Surface’ ‘‘one-way fired” pits employ the new jet pump 
recuperative system to combine the durability of the refractory 
recuperator with the efficiency of the metallic recuperator. 


Ask your ‘Surface’ engineer about it. 


SURFACE COMBUSTION CORPORATION TOLEDO 1, OHIO 


FOREIGN AFFILIATE COMPANIES 


BRITISH FURNACES LIMITED—CHESTERFIELD STEIN & ROUBAIX—PARIS, LIEGE AND GENOA 
STEIN & ATKINSON, LTO.—LONDON WILL L. SMITH, S.A.—BUENOS AIRES 


* * j SERVES THE 
unface STEEL INDUSTRY 


One-Way Fired Soaking Pits * Billet Reheating Furnaces * Slob Heating Furnaces “ Continuous Type, Controlled Atmosphere 
Strip Annealing and Normalizing Furnaces * Controlled Atmosphere Annealing Covers for Wire and Rod * Controlled Atmosphere 
Annealing Covers for Coil and Sheets ® Continuous Furnaces for Heat Treatment of Steel Plate ® Controlled Atmosphere 
Furnaces for Carbon Correction in High Alloy Rod and Bar Stock * Continuous Type Bright Annealing and Normalizing Furnaces 
* Prepared Gas Atmosphere Generating Equipment * Pit Type Convection Furnaces for Rod Annealing 
* Stress Relief Furnaces * Wire Patenting Furnaces 
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ITH very few exceptions, reports from steel 

companies for the first three-quarters of 1951 
follow the same general pattern of increased produc- 
tion and sales with decreased net income, due prin- 
cipally to higher taxes and increased costs of pur- 
chased goods and services. Since this is in direct 
contrast to industry in general, which showed in- 
creased net income, it is certain that any advance in 
wages, as now being agitated by the United Steel 
Workers, will bring on higher steel prices. 


a 


CORRESPONDENT tells us that he has the real 

dope on when World War III will begin. He 
has it scheduled for 25 minutes after Joe Stalin says 
Margaret can’t sing. 


s 


NOTHER correspondent, apparently surfeited 

with propaganda from the recent election, says 

a candidate is a person who stands for what he thinks 
people will fall for. 


* 
NNOUNCEMENT has been made of the comple- 


tion in Belgium of a pilot plant for the continuous 
casting of billet-size steel ingots. This unit is designed 
on the Jacquet patent as reported in the Iron and Steel 
Engineer for January, 1951, and the results of pre- 
liminary tests are said to be quite favorable and up to 
expectations. 


* 


N the past 30 years population of the United States 
has increased about 45 per cent, and the number 
of employed people in the country grew in the same 
proportion. During those three decades, however, 
government civilian employment multiplied by 2.5 
times. And the Continental Congress said George III 
was tyrannical because ‘‘He has erected a multitude 
of new offices, and sent hither swarms of officers to 
harass our people, and eat out their substance.”’ 


fe 


T appears that the steel industry, after a consider- 
able period of hesitancy, is accepting the principle 
of high top pressure on blast furnaces. Eight furnaces 
in the United States and one in England are now 
operating under high top pressure. Also in the United 
States, six large furnaces now under construction are 
being designed for this operation and five old fur- 
naces are being converted. 
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OULD it be that the reason a dollar won't do as 
much for us as it once did is because we don’t 
do the work we used to do for a dollar? 


o 
TATISTICS issued by the Automobile Manufac- 


turers Association indicate the extent to which 
our national economy is linked to automobiles. There 
were 49,176,796 motor vehicles in the United States 
in 1950, (one for every 3.1 persons) with 62,200,000 
drivers. The average age of these vehicles was 14 
years (120,000 miles). In 1950, 8,003,045 motor 
vehicles were sold, and 20 per cent of all retail] sales 
in the country were automotive. 


at 


OUNG men usually think they can save the 
world, but as they progress toward middle age 
they begin to wish they could save part of their 
salary. 
Incidentally, middle age can be defined as the time 
when a night out is followed by a day in. 


A 
NCOURAGED by the results of the basic eco- 


nomics course which it is jointly sponsoring with 
University of Chicago, Republic Steel Corp. is ex- 
tending the course to include more than 6000 of the 
company’s foremen and supervisors. Some 3000 
Republic men have already completed the course, 
which is taught principally by instructors selected 
from the Republic organization and trained at Uni- 
versity of Chicago. Fifteen specially prepared book- 
lets, discussing budgets, prices, production, wages, 
costs, profits, money and banking, inflation, Repub- 
lic’s economic and financial position, etc., form the 
basis of the course. 

The course was started in the belief that many of 
our country’s economic woes stem from a genera] 
lack of understanding of our economic system, and 
it was designed to overcome that fault by stimulating 
people to think more clearly about this system. 


a 


ROM the Louisville Courier-Journal: 
Chivalry’s what makes a man, 
At the risk of life and limb, 

Defend a lady's honor from 

All other wolves but him. 


- 


~\ CCORDING to the American Iron and Steel 
Institute, the geographic center of United States 
steelmaking capacity is now about one mile north of 
Mt. Cory, Hancock County, Ohio. This is about 14 
miles northwest of the 1945 center at Dola, Hardin 
County, Ohio. 


ry 


HE Wage-Hour administrator has ruled that, un- 

der provisions of the wage-hour law, traveling 
employees must be paid for time he’s on the road 
during customary sleeping hours unless he gets some 
sleeping arrangement and gets “reasonably appre- 
ciable’’ good out of it. His pay stops at his normal 
time — say 5:00 p.m. — and starts again at 11:00 
p.m. if he does not have a berth. What? No pay from 
5 to 11? That's when a lot of traveling men do their 
best work! 
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A FOOTE BROS. 
WORM-HELICAL DRIVE 
MAY PROVIDE THE ANSWER 






@ Rugged strength, the ability to stand up under 
punishing loads, the highest possible efficiency — these 
are characteristics of Foote Bros. Worm-Helical Drives. 

Input shafts are horizontal, output shafts vertical, up 
or down — making these units ideal for use in chemical 
plants, pulp mills or wherever materials must be 
agitated or mixed. 

Foote Bros. Worm-Helical Drives are available in 





ratios from approximately 25 up to 285 to 1—capacities 
up to 128 h.p. See your Foote Bros. representative or 


mail the coupon for information. 


FOOTE BROS. GEAR AND MACHINE CORPORATION ae va, i 
4545 S. Western Boulevard ° Chicago 9, Illinois - re 
/ - 7 
~~ 
Whatever your requirements in power transmission, you will / We 
find exactly the drive best suited to your needs in the ; . . - hae 
complete Foote Bros. line of enclosed gear drives and gear- Dept. Tha eke ee ine C ~ oy 2" 
motors. Check the coupon indicating the drive in which you \ Chicago 9, Illinois wy 
are interested. 4 CO WORM-HELICAL DRIVES \ 


() LINE-O-POWER STRAIGHT LINE DRIVES 
CL) MAXIPOWER HELICAL GEAR DRIVES 


QE [] HYGRADE WORM GEAR DRIVES 
[) FOOTE BROS.-LOUIS ALLIS GEARMOTORS 
Name 








Boller Pouer Tuatrmiaoion db Collier — ecesiataiaes sce oo 
Address andiocienie 
City . sce tockashasaniictniiseiebehdilaaniia Zone State 
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From Fi From , 
From From From Te From Root To Oil Te To Air From Oit To Heat From 
oe Rayoube Rayotubes Or Celts «PUSH asmper Rayotube Feed = EMME armpers == ENA Dampers Couple Valve Baller ete 





BATH FLAME FLUE-GAS FURNACE ROOF AUTOMATIC FUEL-AIR FUEL-AIR WASTE HEAT 
1 TEMPERATURE 2 RADIATION 3 OXYGEN A PRESSURE 5 TEMPERATURE 6 REVERSAL 7 RATIO @ TEMPERATURE Q TEMP 
RECORDER RECORDER RECORDER CONTROL CONTROL CONTROL CONTROL CONTROL RECORDER 


HOW MANY or tHese 9 OPEN-HEARTH HELPERS 
CAN YOU USE? 


THE open-hearth instruments shown above are used for 5. Root Temperature Control speeds production by mak 

four principal reasons either to increase production, ing it safe and easy to hold furnace continuously at 

improve quality, save money, or give information whicl mMaxinum temperature ; saves tuel and refractory, too 

helps in planning future improvements. , a 

I 5 . . \utomatic Reversal Control often leads the parack 

; — ' con for its combination of labor saving, checker saving, 

1. Bath Temperature Recorder gives information whicl sites —— 
: . : fuel saving, and general process improvement 
helps increase production and raise quality. lither 


thermocouple or Rayotube types available. Bath luel-air Ratio Control and related equipment is 


Ge 
measurements are rapidly becoming standard prac exactly what's needed for high-production heating 
tice 11 progressive mulls and foundri s.. Ss eed and fuel efficiency when an open hearth turnace 
burns a nuxture of fuels, or switches fuels frequent! 
2. lame Radiation Recorder is a fuel engineer's 
+s , R se) Oil Temner: » Cantrol mai ne med whe 
research tool. Gives facts not otherwise available. . Fuel Oil Temperature Control maintains correct vi 
cosity of oil and therefore helps maintain even burne 
3. Oxygen Recorder saves fuel by showing combustior action and correct combustion 


etheiency . .. regardless of stage of process or typ 
. a ee ar 9. Waste-heat Boiler-temp Recorder vives informatior 
of fuel. .\n “advanced” instrument well worth investi ‘ panes 
is . tor efhcient combustion and proper boiler operation 
gation by qualified engineers. 
Send Coupon For Further Facts 


t. Furnace Pressure Control saves fuel by holding prod 





ucts of combustion 1n furnace tor proper time and by IN LEEDS & NORTHRUP CO. 
helping smooth out the heating of checkers ; lengthens 4942 Stenton Ave.. Phila. 44. Pa. 











refractory life by regulating air infiltration. | | am interested in the items checked 
| [] Bath Temp. Rec. Roof Temp. Con. 
| [] Flame Rad. Rec. Auto. Reversal 
| O» in Flue Gas Fuel-Air Con 
| Furnace Press. Con Fuel Temp. Con. 
LEEDS & NORTHRUP CO. | Weut-heat Temp Be 
Electrical Measuring Instruments Automatic Controls 
Telemeters Heat-Treating Furnaces 
Ad N-643(1) 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 49 























T. J. ESS, Editor 
I. E. MADSEN, Associate Editor 
ALBERT W. ERICKSON, JR., Production Manager 


Board of Directors 


FIRST VICE PRESIDENT, I. TULL, Elec- 
trical Superintendent, Remabhic Steel Corp., 
Cleveland, Ohio. 


SECOND VICE PRESIDENT, JOHN L. YOUNG, 
Vice President — Chief Engineer, United States 
Steel Co., Pittsburgh, Pa. 


TREASURER, E. L. ANDERSON, Electrical Super- 
a Bethlehem Steel Co., Johnstown, 


SECRETARY, JOHN H. VOHR, General Super- 
ag ‘United States Steel Co. , Gary Works, 
ary, I 


PAST PRESIDENTS: C. H. WILLIAMS, Chref 
Engineer, Manufacturing Division, United 
States Steel Co., Pittsburgh, Pa. 


A. 8. GLOSSBRENNER, Vice President Operations, 
Youngstown Sheet and Tube Co., Youngs- 
town, Ohio. 


BONGEARY DIRECTORS: JAMES FARRING- 
IN. Special Assistant to Chief Plant Engineer, 
wresiee Steel Corp., Steubenville, Ohio. 


CHARLES L. McGRANAHAN, Technical Assést- 
ant to Works Manager. Societe Lorraine de 
pominage Continu, Seremanze (Moselle), 

rance. 


L. FP. COFFIN, Superintendent Mechanical Depart- 
ment, hiehem Steel Co., Sparrows Point, 
Baltimore, Md. 


DIRECTOR-AT-LARGE: W. H. COLLISON, 
Assistant General Superintendent, Blast Pur: 
nace Division, Great Lakes Steel Corp., Ecorse, 
Detroit, Mich. 


DIRECTORS: J. W. JOHNSON, Assistant Super- 
a? Tennessee Coal, Iron and Railroad 
.. Bessemer, Ala. 


H. NORTHRUP, Sz eportgsensions Open Hearth 
ican Republic Steel Corp., Buffalo, 


BRUCE, Chief Engineer, Republic Steel 
hee South Chicago, Ill. 


J. H. FRANZ, Superintendent Operating Mainte- 
nance, United States Steel Co., Edgar Thomson 
Works, Braddock, Pa. 


W. E. HART, Superintendent Electric Furnace 
Building, Ford Motor Co., Dearborn, Mich. 


W. E. ZELLEY, Superintendent Maintenance, Util- 
ities and Construction, John A. Roebling’s 
Sons Co., Roebling, N 


S. C. READ, Manager, Construction and Mainte- 
—. space and Laughlin Steel Corp., Pitts- 
rgh, 


D. E. WHITEHEAD, General Lubrication Engi- 
neer, Crucible St Steel Co. of America, Pitts- 
burgh, Pa. 






C. E. DUFFY, Fue/ En *y er, Bethlehem Steel Co., 


Sparrows Point, 


V. E. SCHLOSSBERG, Assistant Chief Engineer, 
Inland Steel Co., East Chicago, Ind. 


F. E. ROBINSON, Assistant Division Engineer, 
American Steel and Wire Co., Cleveland, 
io. 


WADE F. HOFFMAN, Superintendent Roll De- 
partment, Jones and aughlin Steel Corp., 
Aliquippa, Pa. 


R. R. THOMAS, Assistant Chief Enzineer, Mann- 
facturing Division, Tennessee Coal, Iron and 
Railroad Co., Ensley, Ala. 


Managing Director 
T. J. ESS 
Empire Building 

Pittsburgh, Pa. 


NOVEMBER, 1951 


VOLUME XXVIII NUMBER XI 


Iu This Tssue 


“How to Organize an Engineering Department” — A Round Table Sym- 


740 MYTTTCIIT Tre rrr err 53 
. M. Darner, Chief Engineer, Manufacturing Division, Republic Steel P. 
Cant... CIOVEIIRE, CIOs o wedvccovevecnsreccsvcensscecasseesncs 53 
Leonard Larson, Chief Engineer, Corrigan McKinney Plant, Republic 
Sesel Corp., Cleveland, Obi. 2... ccccescosccvcccsccesscececees 53 
George S. Monks, Chief Engineer (Retired), Otis Works, Jones & 
Laughlin Steel Corp., Cleveland, Ohio. .........eseeceeeeeeeees 55 
C. A. Butler, Director of Engineering, Diamond Alkali Co., Cleveland, 
CRD dn kcnadendeadsdbeedeedbacstaensbee deed ia vedaneeseneds es 57 
R. W. Chaffee, Consulting Engineer, Kenneth A. McIntyre Associates, 
LANE, MIO bo vbdeceddcadeerevansoevessehnceseenteseoene’s 59 
AISE District Secretaries 1951-1952... .cccscccccccccccccccccccescccseees 65 
Developments in the Use of Stainless Steel — by John L. Cotsworth, Atlas 
Steels, Ltd., Welland, Ontario, Canada. ........ccccccccccccsccccees 66 


Application of Precast Insulation to Water-Cooled Supports in Underfired Fur- 
naces — by James E. Hovis, Bloom Engineering Co., Inc., Pittsburgh, 
yp FOC CLT OTE TOES CET OTT TT CTE TIT rT Le 69 
Lubrication of Enclosed Gears Subject to Chronic Water Conditions — by 
Joseph A. Rigby, Vice President, The Brooks Oil Co., Pittsburgh, Pa. 73 
Oil-Hydraulic Equipment — by E. A. Berglund, Vice President, Hydraulic 


Equipment Co., Cleveland, Ohi0..........ccccececcccccsecccesscess 75 
Current AISE District Section Meeting Notices... 20.00.0000 eeeeeeeeeenenes 80 
Waste Treatment in the Modern Steel Mill — by J. E. Cooper, Dubois-Cooper 

PE. THONG. TEs nicks enc cteeonsanenesesnedseseveesee eeee 81 
Instrumentation for Improved Rolling Temperature Control — by L. D. Culp, 

Leeds & Northrup Co., Philadelphia, Pa... .........+0ceeeeeeeeeees 85 
Cohe and By-Products tt 1950. ..cccccceccccccccccsccsccvcvccesececceses 92 


Conversion of Filters to Zeolite Softeners — by G. H. Krapf, Power and Fuel 
Engineer, Consulting Engineering Bureau, United States Steel Co., 


PR Dc vac sanvencceegeeeacesensesvesesbecenearcicevesesecs 98 
AISE Standard No. 10, Carbon Brush Size and Shunt Standards... .......+: 103 
Magnetic Amplifier Control for Rolling Mills... 2.066000 cece cece ee eennnues 112 

J & L Pours First Steel from New Melt: Mc cc cccccesdcossscescsccssacece 122 


Alan Wood Steel Installs Mill Scale Recovery Plant — by R. F. Coltart, Engi- 
neer, Sanitary Engineering Department, Link-Belt Co., Philadelphia, 


ee eee Ge a pee ee eb ed MOON OU NT ORR SESS CUE N0N 600408 CeGaen eeu 128 
a th errr rrr rerrrrrrrrirreei rrr rir try 131 
PP ccccccaccndvcscesctvoarriesdvecasonsedsonssaceeseeerene 135 
EEE ER er ee Pee er rr Te Tey et Tet ce TT 1 59 
Equipment News... ..ccccccccccccccccccccccccccscsccscsessscsssesssens 17 
ee. os ce pede bee bURw been sunbed we kieeheweensecdseen 189 
PN SS OOOO EPO PP EEE EET ETT CLE COT TCT TIT TTC 194 
rr ro cect eee Raves seek exe ceee sade dhewss Seneca ents 199 





Published Monthly by 


ASSOCIATION OF IRON AND STEEL ENGINEERS 


1010 EMPIRE BUILDING 
PITTSBURGH 22, PENNSYLVANIA 


Statements and opintons groen in articles and papers appearing in “‘Iron and Steel Enmgeneer’’ are the 
expressions of contributors for which the Association of Iron and Steel Engineers assumes no responsibilery 


Copyright, 1951 The Assoctation Indexed by Emgsneering Index 


of Iron and Steel Engineers and by Industral Arts Index 
Single Copy Foreign Prepaid $2.00 Single Copy $1.50 
Subscription price in U.S. and Canada (U.S. Funds) $ 7.50 per year 
Subscription price in foreign countries ° $10.00 per year 


PLASTIC EINDING U. &S. PATENT NO. 1970285 LICENSE NO. 120 




















HOOSH: / AND YOU'VE STARTED TO MELT [ie 


WITH YOUR TOP-CHARGING LECTROMELT FURNACE 


That top charging can save you an unbelievable number of man- 

hours. So many that one superintendent testifies, “Pd 

need labor at 40 cents an hour if we didn’t have 

top charging on our furnace.” 

When you're about to invest in an electric furnace, 

make sure it has all these features: 
Top-charging design to save man- 
hours, cut electrode consumption, 
save power, lengthen lining life. 
Counterbalanced electrode arms. 
Engineered power supply and 
power supply regulation. 
Independently mounted top, oil- 
bearing supported. 
Side-mounted tilting mechanism. 
Complete factory assembly and 
testing for mechanical operation. 

You'll be paying for all these any- 

way. Get a Lectromelt—and be sure 

you get them! 


Manvfactured in . .. CANADA: Lectromelt Furnaces 

of Canada, Lid., Toronto 2... ENGLAND: Birlec, Ltd., 

Birmingham .. . SWEDEN: Birlec, Elektkougnar A/B, : 

Stockholm ... AUSTRALIA: Birlec, Lid., Sydney ... Write for your free copy of our catalog No. 8—gives 
ee ee ee you the whole story on what Lectromelt can do for 
Electrica Espanola, Bilbao... ITALY: Forni Stein, Genoa. your production. Pittsburgh Lectromelt Furnace 


Corporation, 310.32nd Street, Pittsburgh 30, Pa. 





MOORE RAPID 
WHEN YOU MELT... 





This Lectromelt 
furnace with rapid 
top charging is sav- 
ing man-hours for 
Dominion Found- 
ries & Steel, Ltd., 
Hamilton, Ontario, 
Canada, for over 30 
years producers of 
Dofasco Double 
Refined Steel 
Castings. 


ONE HUNDRED FIFTY 





TONS CAPACITY 
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“Hou to Organize au Engineering Dept. 
...»A ROUND TABLE SYMPOSIUM.... 


.... discussion gives opinions of experi- 
enced engineers on the divisions and 
functions of an engineering department 
in handling a large number of projects 


through each of their respective steps .... 








11 6 A. . Darner 


Chief Engineer 
Manufacturing Divisions 
Republic Steel Corp. 
Cleveland, Ohio 


A THE idea back of this discussion is the desire to 
improve the organization of a plant engineering depart- 
ment. Some time ago Mr. Chaffee gave a paper before 
the Cleveland Engineering Society on engineering de- 
partment functioning as it applied to a consultant's 
office. Some of us who attended this meeting began to 
discuss the relative problems of a plant engineering 
organization. We decided to try the presentation of the 
subject before the AISE in an endeavor to stimulate 
thinking by a larger group of engineering department 
supervisors with the end point of general improvement 
of an engineering organization that would function 
more smoothly, be more systematic, and give those in 
charge more time for the solution of engineering prob- 
lems. 

Qur first problem in arranging this symposium was 
how to present the subject in such a way that would 
hold interest and encourage discussion. We have select- 
ed the so-called round table method in order to present 
the solutions of several engineers. We will start with 
the presentation of existing engineering organizations 
and how they function in their respective organiza- 
tions. 


.. - by Leonard Larson 


Chief Engineer 

Corrigan McKinney Plant 
Republic Steel Corp. 
Cleveland, Ohio 


A THE engineering department organization outlined 
on Figure 1, employing about 65 people, is charged with 
the following functions in an integrated steel plant 
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operating ore handling facilities, five blast furnaces, 
sintering plant, five batteries of coke ovens and by 
product plant, 15 open hearth furnaces, two blooming 
mills, two bar mills, strip mill, auxiliary shops and 
power generating facilities: 
1. Maintaining records of plant property, buildings 
and equipment. 
2. Furnishing services as needed in connection with 
routine operations and maintenance work. 

3. Handling of major maintenance programs where 
some alterations in design are involved and/or 
expenditures are high, requiring estimates and 
management approval before proceeding with the 
work. 

4. Estimates, layouts, analyses and reports on new 
ideas. 

5. Handling all work in connection with painting 
and maintenance of plant buildings. 

6. Handling design and construction for new facili 
ties, including: 

a. Preliminary estimates and reports. 

b. Specifications and inquiries. 

c. Final estimates and appropriation requests. 

d. Tabulating and classifying bids on new equip 
ment. 

ce. Handling of contract service on maintenance 
and new construction. 

f. Setting up construction schedules. 

g. Buying materials and equipment, in conjunc 
tion with central purchasing department. 

h. Supplementing central purchasing department 
in expediting construction materials and equip- 


ment. 
i. Compiling construction costs and progress re 
ports. 


Obviously the process of developing new equipment, 
although handled by the engineering department, is 
not entirely confined to the personnel and talents of the 
engineering department only. We work in harmony 
with operating and other service departments, so that 
the final result reflects not only the engineering depart 
ment, but rather the whole organization. The average 
steel plant engineering department has numerous 
bosses or customers, if you please, to keep it busy. 

All jobs or assignments coming to the department, 
aside from those of a routine nature, are given a pro- 
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Figure 1 


posal number. [t is desirable and customary to obtain 
as much information pertaining to these assignments 
as possible when received, to fully understand the need 
and expectancy from the job. If additional information 
is needed for making an intelligent analysis, this is then 
secured, from whatever source that may be available, 
but usually through the industrial engineering depart- 
ment, a separate department in our company. 

Following receipt of complete information, and as 
soon as consistent with other work, a preliminary pro- 
posal is made up for distribution to district manage- 
ment and all interested parties. This proposal, accom- 
panied by preliminary layout or sketch, sets forth the 
following information: 

1. Objective. 

2. Brief history and background. 

}. Recommended procedure. 

+. Preliminary estimate of cost, return and savings, 

if any. 
Each recipient of the preliminary report is requested 


to return his approval or comments on the program. If 


approved, it is referred to district management for dis- 
position before doing any further work. If comments 
dictate or justify a change in program, it is revised and 
resubmitted. 

Upon approval of all interested parties, followed by 
approval of plant management, it becomes another job 
in the schedule. 
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Organization diagram for plant engineering department at Republic Steel Corp.’s Corrigan McKinney plant. 


preceding procedure is intended to accomplish: 
Clarify the project and obtain pertinent com- 
ments or suggestions before proceeding with de- 
tails. 


. Minimize and, if possible, eliminate embarrassing 


aftermaths, or misunderstandings. 


3. Promote more efficient work in drawing room. 


Th 


divid 


Minimize unnecessary detail work in connection 
with projects that do not measure up to expect- 
ancy. 

e overall scope of work and personnel may be 
ed into the following general categories: 


1. Routine service and maintenance. 


v9 


~e 


4. 
5. 
6. 


2. Project work, including preliminary layouts and 


proposal reports, and on the projects which meet 
with favorable response, making up final esti- 
mates for formal appropriation requests to top 
management. 


Design work in connection with approved pro- 
jects. 

Procurement of materials and equipment. 
Construction. 


Costs. 


Drawing room personnel is utilized on project de- 


velo] 


yment or approved appropriation work according 


to demand or prevailing distribution of work in the 


abov 


e categories. 


The foregoing pattern of organization and procedure 
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represents what we consider the most effective set-up, 
and the end toward which we are working. Its attain- 
ment is somewhat hampered by difficulties in getting 
or developing competent manpower, particularly on 
key positions, with a view toward an efficient and fast 
moving department. 


Chief Engineer (Retired) 

Otis Works 

Jones & Laughlin Steel Corp. 
Cleveland, Ohio 


A IN a manufacturing plant of any size all engineering 
problems should be centralized in an engineering depart- 
ment under the supervision of a competent head. If it 
is a single plant he will organize a central department 
to aid him. If it is a large organization with a number 
of plants he may elect to centralize all major engineering 
at one main office, or to decentralize with an engineering 
department at each plant, or some combination of the 
two where some of the operations do not justify estab- 
lishing a separate plant engineering department capable 
of handling all problems which might arise. 

In Figure 1 is shown an example of a decentralized 
engineering organization where each major plant divi- 
sion has an engineering organization of its own. Where 
close cooperation must be maintained between operating 
and maintenance personnel and the engineering depart- 
ment it is advisable in the interest of efficiency to have 
the engineers close to the plant, assuming of course 


that the volume of work justifies an engineering force 
continuously. 


ORGANIZATION CHART 


The chief engineer and his staff controls all appro- 
priations for improvements, and is consultant on all 
operating problems involving the equipment, properties, 
product, ete. 

Each plant has its own engineering department 
headed by a resident chief engineer. There are excep- 
tions. The raw materials division has a centralized 
engineering department for mines and quarries. 

One of the plant engineering departments is the 
central engineering department for barrel plants, 
marine ways, tube weld division, etc. where a separate 
department cannot be justified. 

In the typical case shown in the chart, the resident 
engineer can divide the plant geographically, or by 
plant division or any manner he finds advantageous, 
with a competent squad leader assigned to handle the 
projects in that division. As shown, one supervisor is 
assigned to the rolling of steel, both hot and cold. 
Another is assigned to the division of the plant making 
the iron and steel. 

These leaders are supported by a staff of specialists 
and advisors on structural, piping, pumps, etc., mechan- 
ical and foundations, tracks, property, service and small 
building, so that all phases of a project are taken care 
of by competent men. A pool of designers and detailers 
is available to make the drawings. 

All electrical problems are handled by an electrical 
squad leader with two or more squad leaders under him 
to cover variations in the work. He also has some 
designers and detailers. 

A squad leader is assigned to give service to the 
millwrights in their maintenance problems. 

To standardize on specifications for all equipment 
and services, a competent man has been trained in their 
preparation. 


Figure 1 — Engineering organization for Otis works of Jones & Laughlin Steel Corp. 
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An estimator is required to assemble new estimates 
and to keep a running check on the status of all open 
accounts. 

A clerical division headed by a general clerk takes 
care of stenographie work, cost records, ordering, files 
and print room. 

It will be noted that there is no chief draftsman. The 
duties ordinarily covered by this post are divided among 
the supervising squad leaders and chief clerk. It is 
admitted that some of the functions of an ideal engi- 
neering organization are slighted, such as close super- 
vision, training, standardization of practice. A chief 
draftsman should be included to cover these functions 
and to keep the supervising squad leaders free to follow 
the engineering of their projects. 

This organization does not prepare the justification 
for proposed improvements. This function is handled 
by the industrial engineering division. 

A separate construction engineering division super- 
vises the installation after the drawings and orders are 
issued. 

A separate construction accounting division assem- 
bles all costs and keeps the engineering department 
and the management informed on the status of accounts 
and a check on proper accounting. 


ENGINEERING PROJECTS 


Where no appropriation is required for an engineering 
project, approval must be obtained from plant general 
superintendent only before proceeding with designing 
and detailing. 

Where an appropriation is required the idea is sub- 
mitted to the plant general superintendent who refers 
it to the engineering department for preliminary layout 
and preliminary estimate, and to the industrial engi- 
neering department for preliminary justification. A 
request form is then made out asking approval signa- 
tures of the plant general superintendent and the 
corporation chief engineer. 

When approved, the project is assigned to a squad 
leader who will develop the engineering to the point 
where it is known definitely how everything necessary 
is to be done and what quantities of material and 
services will be required, obtaining preliminary bids 
from suppliers through the purchasing department if 
necessary. This is done in collaboration with the plant 
management, operation, construction and maintenance 
forces and the corporation chief engineer with his 
assistants. 

When approved, an appropriation estimate and 
request is prepared. When granted, detailing and 
ordering can proceed. Any departure from original plans 
must have top management’s approval. Therefore costs 
must be closely watched and changes in design or 
improvements are to be made only with the approval 
of top management. 

If necessary, outside engineering firms may be em- 
ployed to aid in planning as well as final detailing. 

When the requisition is written the construction 
department installs the work in the field. The engineer- 
ing department, however, must be constantly in touch 
with the work, explaining the drawings, taking care 
of errors and interferences and oversights, inspecting 
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and approving, aiding in starting and proper functioning 
of the installation. 


RESPONSIBILITIES OF THE PLANT ENGINEER 


In connection with each improvement project the 
engineering department has the following responsibili- 
ties: 

1. Preparation of preliminary studies. 

2. Investigation of existing installations for possible 

improvements. 

3. Preparing a construction sequence schedule in 

collaboration with construction, maintenance and 
operating departments. 


+. Estimating costs. 
5. Preparing specifications. 
6. Sending bid requests to the purchasing department. 


Negotiating with suppliers and contractors after 
they have been called by the purchasing depart- 
ment. 

8. Analysis of bids. 

Issuing requisitions for all materials and services 
to the purchasing department and/or to other 
company departments. 

10. Collaborate with purchasing department on claims. 

11. Contracting through purchasing department for 
outside engineering help and supervision of their 
work. 

12. Developing final layouts and obtaining approval 
of interested parties. 

13. Designing special equipment. 

14. Designs and details of machinery, structures, 
piping, electrical facilities, foundations, ete. 

15. Selection of proper materials and equipment. 

16. Inspection and approval of work in suppliers’ 
shops and factories. 

17. Follow the functioning of the apparatus when 
installed. 

18. Assist in performance tests. 

19. Maintain contact with construction in the field. 

20. Approve bills against requisitions. 

21. Keep a running check of commitments against 
appropriation accounts to guard against over 
expenditure. 

22. Submit supplementary appropriation requests 
where changes in scope of the work, type of equip- 
ment or unanticipated increase in cost is en- 
countered. 

This organization will handle all engineering projects 
in the plant whether large or small. If small, they will 
do the designing and detailing. If large, outside engi- 
neering firms must be employed and the supervising 
squad leaders with the assistance of the staff of special- 
ists at his command will supervise the work of the 
contractor. 

If it is the management's policy not to employ outside 
engineering help, then the force of designers, detailers 
and clerical help must be expanded to suit with increase 
in building space and help in other departments. In 
these days of social security and the desirability of 
employment continuity, expanding the force and reduc- 
ing it at the end of a project is to be avoided. The 
engineering contractor is ready and willing to perform 
this service. 


~ 


—_ 
— 
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...- 4. A. BSutlr 


Director of Engineering 


Diamond Alkali Co. 
Cleveland, Ohio 


A THE central engineering department is a_head- 
quarters division of the Diamond Alkali Co. which 
operates twelve plants of various sizes widely separated 
geographically, all engaged in the production of heavy 
chemicals. The three largest of these plants have limited 
plant engineering departments which are adequate to 
take care of maintenance engineering, day-to-day engi- 
neering problems and small alterations or additions 
that do not involve highly technical considerations. The 
central engineering department handles only the larger 
projects in these plants, but in the smaller plants must 
handle all of the engineering problems which cannot be 
taken care of by the engineering forces. 

The department is responsible for executing prelimi- 
nary engineering studies and analyses for contemplated 
new plants and major additions or revisions to existing 
plants when requested to do so by the president or 
executive vice president, and for performing complete 
engineering and construction services on designated 
major projects. 

This department is organized to function as a service 
organization. Service is rendered primarily to the 
operating departments as far as design and construction 
is concerned, and to company management as far as 
economic studies and special assignments are concerned. 
The organization must handle projects of all sizes and 
of any type coming within the scope of company 
activities. One man is in responsible charge over all 
phases of the design of each project. 


RESPONSIBILITIES OF KEY PERSONNEL 


The functioning of the organization can best be 
understood by considering the basic functions of the 
key personnel: 

Director of engineering is responsible for all activities 
of the department and for executing special assignments 
made by the president or executive vice president. 

Chief design engineer is responsible for the design of 
all projects assigned to the central engineering depart- 
ment for engineering. 

Design engineer is responsible for the engineering 
design of assigned projects. 

Construction engineer is responsible for the construc- 
tion of assigned projects, for maintaining up-to-date 
estimating cost data, and for maintaining firm up-to- 
date estimates of field costs of all central engineering 
projects after completion of all engineering drawings 
and specifications. 
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Staff engineer is responsible for executing technica! 
assignments made by director of engineering, primarily 
preliminary engineering and economic studies and 
analyses, investigation of general areas or specific 
locations with respect to natural resources, and develop- 
ment of standards for engineering design and for 
materials and construction. 

Office supervisor is responsible for drafting, clerical, 
stenographic, filing and reproducing services necessary 
in departmental activities and for operation of the 
building housing the department. 

Engineering draftsman is responsible for making lay- 
outs, detailed design calculations, general and detailed 
drawings, checking and acting as squad leader upon 
assignment. 

The duties of others in the organization are evident 
from their designations. 


TECHNICAL AND ADMINISTRATIVE RESPONSIBILITY 


It will be noted on Figure 1 and in the job summaries 
just given that the technical duties of the department 
are handled by the design and staff engineers who also 
have the technical supervision over the draftsmen. 

Field construction is essentially an administrative 
endeavor rather than a technical one. The duties of the 
construction engineer and his assistants and the office 
supervisor and his staff are administrative not technical. 

With this arrangement the technical specialists are 
not burdened by administrative duties, and on the other 
hand, the supervisors in the organization whose duties 
are primarily administrative may be selected for their 
ability and experience along these lines regardless of 
whether or not they have a high order of technical 
ability. 


SOURCE OF REQUESTS FOR ENGINEERING SERVICES 


The relations of this department to other departments 
in the company are kept as closely as possible similar to 
relations between an independent consulting engineering 
firm and its client. Most requests for the design of 
improvements or alterations to existing plants originate 
in the operating departments. 

Requests for the engineering of projects involving 
increased plant capacities for established products 
usually originate in the form of a joint request from the 
sales and operating departments. 

Requests for consideration, economic study and 
design of facilities for new products and processes 
usually originate from sales, research and technical 
service or from top management. 


PROGRESS OF PROJECTS 


The progress of a project through the department is 
usually as follows: 
1. The project is referred to a staff engineer for 
economic study. 
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The staff engineer consults with proper operating 
department officials, and if the study involves new 
products and processes or possible process im- 
provements, research and development are also 
consulted and a preliminary report is made up. 


department for preparing to start up the instal- 
lation. 

8. The design engineer is on hand at the start-up to 
cooperate with the operating department in mak- 
ing the installation work as planned, and, if 



































































































































































































































3. If the preliminary report indicates the project is necessary, to engineer required changes to make 
desirable, the staff engineer makes up a request the installation work properly. When the facility 
for engineering approval which is presented to is working properly, a third issue of the design 
management. report which includes changes made during start- 

t. Upon approval for engineering, the project is up and reasons therefore, is written. 
assigned to a design engineer. The design engi- 9. The project is not considered complete until a 
neer’s first activity is to prepare a design report fourth and final issue of the design report is 
which includes material balances and flow sheets, compiled, which includes all cost data and final 
taken after checking from the staff engineer’s records of drawings, orders, specifications, ete. in 

DIRECTOR OF 
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SECRETARY J 
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Figure 1 — Table of organization of central engineering department, Diamond Alkali Co. 

work, design of major equipment and general addition to the information included in the first 
layouts. Then after general approval by the three issues. 
operating department, an approximate estimate is 
made up and a request for appropriation is pre- 
sented to management. CONCLUSION 

5. Upon approval of the appropriation, the engineer- 
ing is completed, necessary material, equipment Naturally there are many projects whose progress 
and services are requisitioned, and the project through the department is much simpler than above 
passes into the construction stage. outlined. For instance, one of the plants may send us a 

6. The construction engineer must concur in the chewed up pump impeller with the request that our 
approximate estimate, but after drawings and metallurgist recommend whether or not a change in 
specifications are complete, he makes up his own design or materials can be expected to give better 
firm estimate which may be revised from time to service. 
time as the construction proceeds. This organization has functioned for several years 

7. Upon completion of the engineering on the project, handling projects in size ranging from the pump 
the design engineer brings his design report up to impeller inquiry mentioned to complete new plants and 
date. This second issue includes drawing and has been found to be sufficiently flexible to handle 
requisition lists and detailed operating instruc- anything which we have been called upon to do, with 
tions. This issue serves as a guide to the operating reasonable efficiency. 
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.... 64 R W. Chaffee 


Consulting Engineer 
Kenneth A. Mcintyre Associates 


Cleveland, Ohio 


A WE have heard, in considerable detail, of the 
structures and operating policies of three prominent 
and successful organization units engaged in creative 
engineering, namely Diamond Alkali Co., Republic 
Steel Corp. and Jones & Laughlin Steel Corp. Each of 
these is different than the others in many ways. No one 
of these organization units could be duplicated exactly 
in another industry and their differences prove that no 
one of them could be duplicated in another enterprise 
in the same industry. If we are to profit from these 
papers, and glean information which we can put to 
good use in our respective organizations, we must 
analyze these engineering organizations and seek out 
the common thread or pattern of basic principle. Only 
after this pattern is clear can we adapt it to our several 
engineering units with any hope of success. 

It is my purpose, here, to make such an analysis and 
to bring out the fundamental principles of engineering 
organization which these three papers confirm. 

The senior supervision of creative engineering, in the 
persons of the chief engineer and his assistant, has two 
major responsibilities. One of these is to initiate, conduct 
and complete certain creative engineering projects 
related to the company’s product and plant so as to 
perpetuate the company’s capacity to compete in the 
market and its production facility. The second responsi- 
bility relates to the administration of the engineering 
organization and to continuity of engineering policy 
and standards. The first responsibility is obvious and 
generally accepted. The second responsibility has been 
recognized to a lesser degree. Our analysis, of three 
prominent and successful engineering departments will 
emphasize the need to distinguish between these major 
responsibilities and to accord to each its full share of 
recognition. 


PROJECT TECHNOLOGY 


Many companies engage in basic or pure engineering 
research which delves into fundamental industrial art. 
One example of this is the time-honored search for the 
phenomenon which makes grass green and preserve 
colors which are impervious to natural elements. While 
not shown on the attached chart of functions (Figure 1), 
it should be “read-in” as an offside or staff adjunct to 
project technology and without administrative connec- 
tion with any other function of the engineering depart- 
ment. We see this research work as a staff responsibility 
in the Diamond Alkali Co. engineering department. 

The major function, which, we call “Project Tech- 
nology,” as distinct from the management or adminis- 
tration of an engineering department, includes general 
supervision. Project engineer is his title in one of these 
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organizations while the function is performed by the 
assistant chief engineer in the second engineering 
department. We find the same function in the office of 
a chief design engineer in the Diamond Alkali Co. 

Under the general heading, project technology, we 
find the basic function of creative development which 
is defined as the actual original application of engineer- 
ing knowledge, skill and training to invention. This 
function begins with outlining the approach to the 
solution to the problem, as distinct, from executing 
the project as is done by craftsmen and detailers 
and checkers. 

We identify creative development with “assigned” 
projects and we distinguish this work from basic 
investigations, as hereinbefore described. 

Under this heading of creative development, we find 
two types of technology. One is the general technology, 
which covers the entire scope of the project in all of its 
parts and all of the branches of engineering involved. 

In the case of Republic Steel, creative development 
is conducted directly by the project engineer. 

In the case of the Otis organization, a squad leader is 
assigned t® supervise this creative development, while 
at the Diamond Alkali Co. we find the design engi- 
neers performing that function. 

We distinguish from general technology, the applied 
technology, which in one case is electrical engineering 
or civil engineering, and in another case squad leaders 
in charge of steel rolling or the steel product, or the 
limited application of technology to a specific branch 
of the business. 

Applied technology in the Diamond Alkali organiza- 
tion is performed either by the staff engineers or by the 
design engineers, according to their specialty. The men 
are picked according to the thing they can do best and 
assigned according to their special skills. 

Thus we see three engineering organizations which 
reflect a common pattern of structure and method. 
Let us explore this pattern further. 

Project execution, as it appears here, is the carrying 
out of the solution as approached by creative develop- 
ment. We divide it between general technology and 
specialist technology. 

As general technology, we have supervision, design, 
drafting, checking, writing of specifications, estimating, 
ete. All of these are found in three organization charts 
and are performed by people either designated solely 
for those jobs or as parts of other jobs. 

In the same group, we have specialist technology, 
such as the squad leaders whose work confines them to 
electrical work, to structural, piping, mechanical, track 
and the other specialties which Mr. Monks described. 

The fifth major function of project technology relates 
to construction. Seldom does an engineering department 
itself engage in construction, but frequently it must 
supervise, or counsel with and guide actual construc- 
tion, whether that construction is performed by 
another branch of the same company or by an outside 
contractor. 

Now we leave project technology, go over to another 
parallel chain of functions under the general heading of 
engineering administration. 

We have seen three people in these three organiza- 
tions performing, in some degree, the function of engi- 
neering administration. In the Republic Steel group, we 
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Figure 1 — Functions of an engineering organization. 


have an office engineer. In the Otis group, a general 
clerk, and in the Diamond Alkali Co., a chief clerk. 

\ function of engineering only now coming to the 
front, but being recognized increasingly is that of 
personnel control, in relation particularly to engineering 
personnel. This function in an engineering department 
takes care of recruiting, placement, training, evaluation, 
status, remuneration and related aspects. 

Traditionally, this work has been done by the 
personnel department of the whole enterprise, for the 
sales department, for the manufacturing department, 
for the engineering department, and for all departments. 
However, there is a growing conviction that an engi- 
neering department is a little better able to do its 
personnel job, to do it at the right time, and to do it 
more intelligently than some remote personnel depart- 
ment. We should look forward to a continued growth 
of this practice. 

The next major function is project control, which we 
have found in these three organization charts. The 
supervision in Republic Steel is called a chief clerk and 
in Diamond Alkali Co., an office supervisor or assist- 
ant office supervisor. Under this heading we include 
procurement of materials or contract labor, keeping the 
cost records and the follow-up of cost experierice, the 
expediting of materials and contracts, the maintaining 
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of labor records, and various miscellaneous jobs which 
are administrative in character and must be done in 
the engineering department. 

Finally, we must provide for the miscellaneous ad- 
ministrative services which include the stenographers, 
reproduction of blueprints and photostats, files of 
blueprints, correspondence and reports, the technical 
library, technical report writing and the maintaining 
of engineering supplies. 


CORRELATION OF ENGINEERING FUNCTIONS 


Figure 1 illustrates these functions and their corre- 
lation. This chart was designed for a different purpose, 
and I will ask, that you read into it certain changes. 

At the top we have the General Engineering Super- 
vision, consisting of the chief engineer and the assistant 
chief engineer. 

Not shown here, but belonging in a block off to the 
side is the staff capacity of general investigations or 
engineering research which I have spoken of, which is 
not identified with either project technology or project 
administration and which is usually conducted under 
the chief engineer’s supervision. 

Immediately below the general engineering super- 
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vision we would have the detached engineering organ- 
ization where it occurs, in the capacity of the resident 
plant engineer, as described by Mr. Monks, and the 
balance of the chart would then become the chart of 
the detached engineering organization. 

On the left appears the functional group headed up 
by project technology, as I described, separate from 
engineering administration. This distinction emphasizes 
the point made by two of our previous speakers, that 
it is well to have the engineering administration group 
relieve the creative technical people of the burden of 
administrative details, and to give the very important 
administrative work the attention it deserves. 

This chart was aimed at product development which 
would employ artists and certain technicians not 
required in the iron and steel industries. 

Also we see here the function of project execution as 
carried on by draftsmen, detailers and checkers. 

Instead of “Experimentation & Model Craft” as it 
appears here, I ask that you read “Construction,” 
either by supervision or liaison in the manner which 
best fits the individual enterprise. 

On the right, we have Engineering Administration, 
with separate supervision, with Personnel Control, and 
Project Control. Both functions are important and 
require different abilities to carry them out. The 
miscellaneous administrative services appear inthis 
group of major functions. 

That, very briefly, is my effort to develop the basic 
organization pattern for the effective engineering 
organization. Whatever its variations in the individual 
enterprises, this pattern may be seen in a great many 
engineering organizations. 
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F. M. DARNER, Chief Engineer, Manufacturing 
Divisions, Republic Steel Corp., Cleveland, Ohio 
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F. E. ROBINSON, Assistant Division Engineer, 
American Steel & Wire Co., Cleveland, Ohio 

GEORGE S. MONKS, Chief Engineer, Otis Works, 
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R. W. CHAFFEE, Consulting Engineer, Kenneth 
A. Mcintyre Associates, Cleveland, Ohio 

LEONARD LARSON, Chief Engineer, Corrigan 
McKinney Plant, Republic Steel Corp., Cleve- 
land, Ohio 

CECIL FARROW, Project Engineer, Republic Steel 
Corp., Steel & Tubes Division, Cleveland, Ohio 

C. CLARKE WALES, Chief Project Engineer, 
National Tube Co., Lorain, Ohio 


F. M. Darner: Mr. Butler, I noticed in the discussion 
of your paper that your construction engineers prepare 
your construction estimates. Could you elaborate on 
that? That seems a little unusual. Usually the depart- 
ments have estimators. Will you tell us why you do that? 

C. A. Butler: The reason is rather basic. Heavy 
equipment is usually fairly easy to estimate. The items 
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which are hardest to estimate are field labor and 
miscellaneous construction overhead. A designer with 
only limited field experience usually estimates that on 
a job there will be a couple of cranes around and that 
about 5 per cent ought to cover the construction over- 
head. Anyone who has had anything to do with field 
costs, especially in these days, knows that this is a 
fallacy. 

Another type of item that is hard to estimate without 
actual field experience is illustrated by a small pipe run 
that probably does not cost more than $30 for material, 
but must be installed in an inaccessible location where 
it may cost $300 for scaffolding for the pipefitters. 

So it has been our experience that a man has to have 
actual and recent field experience in order to be a good 
estimator. Our men who are doing estimating know 
that they are not going to prepare their estimates from 
a desk for very long. They have been warned that they 
are going to have to actually run a field job periodically, 
probably at least every three years, so that they can 
keep their hands in on estimating these items which are 
practically impossible to estimate intelligently without 
recent and up to date field experience. | have been a 
construction supervisor myself, and I find that I am 
out of date in my impressions and information because 
I have not actually run a job in the field for a number 
of years. 

Summarizing my answer to your question, Mr. 
Darner, there are two basic reasons why our construc- 
tion engineers prepare our estimates. 

First, a man needs actual field experience in his back- 
ground in order to estimate the items that are the 
hardest to estimate. 

Second, since he has to go into the field periodically 
in order to keep up to date on his knowledge, he might 
as well be running the job while he is getting this 
education. After all, we cannot give him a postgraduate 
course every three years without getting some work out 
of him while he is getting himself re-educated. 

F. E. Robinson: Each one of the authors has a 
different way of making estimates. Each one thinks he 
is good. May I ask if they ever have overruns? 

C. A. Butler: In my opinion, we could well devote 
an entire evening to the subject of estimating. But 
briefly, this is the way in which we try to get along with 
our management when estimates have to be changed. 

In the first place, we have three classes of estimates. 
We have a preliminary estimate. We have an approxi- 
mate estimate, which is usually as far as we have the 
opportunity to go by the time we ask for an authoriza- 
tion, and we have our firm estimates which are made 
after completion of drawings and specifications; and 
though sometimes the firm estimate is not completed 
much ahead of the completion of the job, it is still 
important. 

A preliminary estimate sent out from the engineering 
department is a paper that has “preliminary” typed 
across it, cornerwise, so that everyone that sees this 
estimate certainly should know that it is preliminary. 
If our management approves a project on the basis of 
a preliminary estimate, they certainly give this approval 
with their eyes wide open to the fact that the approval 
is based on little more than an educated guess as to the 
cost of the project. 

An approximate estimate is based on preliminary 
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engineering and is the best we can do prior to the 
completion of engineering. We feel that if we do not 
overrun a preliminary estimate once in a while, we are 
not doing our job properly because it is just as bad a 
mistake to consistently overestimate as it is to con- 
sistently underestimate. If our underruns come some- 
where near balancing our overruns, we feel that we are 
doing a fairly good job. 

A firm estimate is made in this way. As the drawings 
come off the board, the construction engineer takes off 
detailed quantities and man-hour estimates from them 
as a basis of the firm estimate. If this estimate exceeds 
the amount included for comparable items in_ the 
estimate on which approval of the project was based, 
we inform our management that the estimate is going 
to be exceeded, before the treasurer’s department is in 
a position to tell us that the money appropriated is all 
gone even though the job is not yet finished. There is 
some psychology in this, but there is also the very 
practical aspect that we can keep our management in- 
formed more accurately regarding our construction cash 
requirements for the immediate future. At any rate, 
this system seems to suit our management, and is the 
way we keep from getting fired in spite of a certain 
number of bad estimates. 

George S. Monks: May I add something to that 
subject? Overruns are a bugaboo. It is very embarras- 
sing to come back with your hat in your hand and ask 
for more money, but it is a reasonable expectation in a 
good many cases. 

There are various reasons for overruns. In the last 
few years no one could expect to estimate on current 
prices, and not come in for an overrun request before 
the job is completed. The rule in our case is to estimate 
on current prices. 

Another cause for overrun is change in the ideas. 
Somebody brings in a bright idea and wants it done 
differently. There are other reasons besides that, the 
incompetence of the squad leader who forgets some- 
thing, or the estimator under estimating. 

But the management is fed up with this overrun 
question. They want to have financial control, so they 
want us to ask for money on a preliminary estimate. We 
get the preliminary estimate and they make up their 
minds generally as to whether the project is justified 
or not. Then we can ask for appropriation request, 
which is a detailed estimate. 

If there are changes in the scope of the work or 
increases in prices, we are justified in coming in and 
asking for more money. Otherwise, without any changes 
in scope, we ought to be able to do it for the amount 
of money we request. 


F. E. Robinson: At what stage do you make your 


appropriation estimate? 

C. A. Butler: We try to get as far with the engineer- 
ing as we can before requesting an appropriation, but 
usually the appropriation request is based on = an 
approximate estimate. We in the engineering depart- 
ment do not like to request approval based on a pre- 
liminary estimate, but there are sometimes jobs when 
management says, “Okay, we do not have time for 
delaying this decision, so if this is your best guess, we 
will approve the project on this basis.” 

In our company we are quite fortunate in that we 
have a general understanding that an approval is to do 
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a certain job, and is not just a check for a specified 
amount of money. Of course, before approving a project, 
management must have the best available information 
as to how much it will cost. We do not have to get re- 
approval unless there is a change in the scope of the 
project. 

We present a supplementary appropriation request 
on a project when the firm estimate shows that the 
actual cost is going to go over, or under, the original 
estimate. We will reduce an appropriation just as 
quickly as we will ask for an increase, because an un- 
expended balance in an appropriation is always an 
invitation for unnecessary trimmings on the project. 

In our supplements we explain the difference between 
original and up to date estimates on the basis of four 
or five points. 

First, is the change in general price level. This used 
to bother us a lot, but has not been causing us so much 
trouble in recent months. 

Second, is change in design, which takes care of a 
situation where, as has been said, “Somebody dreamed 
up a way to do the same thing better.” 

Third is change in scope. As an illustration, our 
estimates might have been based on turning out 100 
tons per day of a product and after the job is started, 
somebody says, “Well, while we are doing it, we might 
as well have a little bit of provision for growth, so let us 
make it 130 tons per day.” Or somebody might say, 
“While we are doing this job, let us fix up this mess 
which is right next door which has needed fixing for the 
past ten or fifteen years.” 

F. E. Robinson: Do you have to get approval from 
management to make those changes in scope? 

C. A. Butler: Changes in scope have to be approved. 
But our company is not so large that we cannot do a 
little corner-cutting and get such approval rather 
shortly when the occasion demands. 

The engineering department has a reasonably free 
hand so far as changes in design are concerned. But 
internally in the department every change in design has 
to be justified economically. The principle is to start 
out with the simplest installation, and the additional 
cost of any elaboration over this simplest installation 
has to be justified by the savings made by the additional 
investment. 

George S. Monks: We try to have a man as an 
estimator who has had a good many years’ experience 
as an estimator. All construction work that he estimates 
must have the approval of the construction engineer. 
The projects are reviewed with the construction engi- 
neer, so before the estimate goes in for appropriation, 
the construction engineer’s signature must be obtained. 
In that way we try to give the construction man the 
opportunity to see if there is money in the estimate for 
the work that he has to do. 

-R. W. Chaffee: It seems to me that this estimating 
for construction cannot be reduced to formula but is 
best done by the construction man because of his 
experience. However, a formula which provides an 
independent check on construction cost is frequently 
helpful. 

Leonard Larson: It is our practice, or our thinking, 
to use past experience to guide in evaluating successive 
jobs. We are thinking in terms—although right to date 
I do not believe we have made very much progress in 
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that direction, of charting the experience on each job 
to evaluate trends, such as classifying certain typical 
types of work. We encourage the estimator talking to 
the field engineer, reviewing the job as the estimates are 
being prepared. 

F. M. Darner: Mr. Monks, you did not follow an 
engineering project through your engineering organiza- 
tion, as Mr. Butler and Mr. Larson did. Would you 
mind telling us how your organization functions on the 
job. Can you give us an example? 

G. S. Monks: The projects coming into the engi- 
neering department vary in their magnitude and im- 
portance. Let us select one major project and see how 
it is. 

Somebody has an idea, and it has grown up over a 
period of years, “that the product is not what it ought 
to be for certain reasons.”’ That has been discussed and 
discussed, and finally management makes up its mind 
that some action should be taken. A meeting is called 
by the general superintendent, to which somebody from 
the maintenance department, engineering department, 
operating department, all are present. The project is 
outlined, and the engineering department is asked to 
develop something on this. The resident engineer takes 
this in hand and one of his squad leaders makes a 
tentative proposal, or sketch, maybe a rough estimate. 
This then, when it is ready, is a subject of discussion in 
another meeting. Variations from that original thought 
are brought into the picture and he goes back and does 
it over again, maybe several times, until something 
tangible, that everybody agrees on, is developed. The 
resident engineer then revises the estimate and the 
drawings. It is then submitted to the industrial engi- 
neers for study and justification of the project. 

This preliminary report then is sent in to the manage- 
ment and to the chief engineer, where it is discussed and 
they decide whether the project is justifiable and 
whether they have the money for it. They then give 
their authority for us to proceed to prepare an appro- 
priation request. The resident engineer then instructs a 
squad leader to “Go ahead and develop the engineering 
to the point where you know all the equipment and 
services, materials, that go into this project.” That does 
not mean every pipe and valve and fitting, but that 
does mean that he has to be covered with an amount 
of money that will represent the final cost of the 
project. 

He prepares that appropriation request, the estimator 
doing the detail estimating. All the operating, mainte- 
nance, engineering, personnel that are required, any- 
body in the organization that is available and on call 
and their opinions and their expert help can be obtained 
in every way asked for. That appropriation request is 
sent in and acted upon by the appropriation committee 
and by the board of directors. Then it becomes a detail 
project. This same squad leader who handled it in the 
preliminary stages follows through, supervises the detail 
engineering, the making of the drawings, and beyond 
that it is out of our hands. 

F. M. Darner: Mr. Larson, I noted on your chart 
the blueprint and filing people under your chief drafts- 
man, while your office engineer had charge of scheduling 
orders, stenographic work, and office detail. Would you 
mind elaborating on this section of the department. 

Leonard Larson: There is no good reason. It so 
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happens that the department is surrounded by the 
drawing room and is used to a great extent by all the 
drafting room personnel in getting file reference prints 
in and out of the department, whereas the office engineer 
calls for prints that go out with orders, usually those 
are checked by the drawing room before it leaves for 
that purpose. There is no good reason why it could not 
be done the other way. It is a habit that has grown out 
of precedence. 

Member: How about overruns on appropriations? 

F. M. Darner: Overruns are usually inversely pro- 
portional to the amount of time the engineering depart- 
ment has had to prepare its studies and estimates. We 
have also learned that the elapsed time between the 
beginning and completion of a project may have con- 
siderable affect on the final cost due to further study by 
operating personnel who are prone to change their 
thinking. If you are not careful they will insidiously 
change the scope. 

Leonard Larson: I have had occasion several times 
in backtracking overruns or erratic estimates, and have 
checked them over a long period, as much as a year 
over a multiplicity of jobs, and I have found in almost 
every case that the overrun or underrun, in the aggre- 
gate, is very nominal. It would be two or three per 
cent over or under, which has been surprising to me, 
but then there are always some sour notes. Those are 
the ones we hear about, and the 95 per cent that run 
true to the pattern are forgotten. 

Those are the things we all have to worry about and 
find a way out. 

F. M. Darner: The authors have spent a lot of time 
preparing their papers, whittling them down, so that 
we could present this in a comparatively short time. | 
think all of you men who have anything to do with super- 
vision in engineering, or in fact, supervision of any 
department, realize that this is a very meager effort to 
scratch the surface of a big problem. It has many classi- 
fications, as to just how each one of these groups of 
people necessary to provide a complete organization can 
be developed so they will function in the highest 
capacity. 

In general, management will welcome an improve- 
ment in the engineering system and organization. As 
supervisors, the job can be done by us better than by 
others. We want to encourage the men present to plan 
more of these meetings. I think we should develop the 
detail of a plant engineering organization, the drafting 
squad, the design engineers, and how best to do the 
office paper work and supervision. Some of our engi- 
neering departments do not have office supervisors that 
could arrange schedules of work better than they are 
at present. As an example, we know there are many 
high salaried engineers doing a lot of detail and clerical 
work that can be done better, or just as well, and cheaper 
by others. This is a point that should be corrected. 

Furthermore, we ought to strive to get the engineering 
department so those who are most experienced in the 
departments can devote their entire energies to the 
solution of problems rather than to spending about 
one-half of their time on detail. 


Just how to accomplish that, we do not have the 
solution. We encourage you men to discuss it, and I 
think the AISE should have several meetings on this 


63 








subject, taking up the various phases of the organization 
of an engineering department. 

R. W. Chaffee: I might amplify the subject of 
estimating from the professional point of view, where 
close estimating of the engineering project is both 
critical and necessary. 

Before a professional job is authorized, the client 
wants to know how much it is going to cost him, and 
when he will get the final results. We have to give him 
a realistic picture, which although not a binding con- 
tract, is nonetheless reasonably reliable. We must 
analyze the job carefully and attempt to forecast the 
probabilities and contingencies. We are selling man- 
hours of creative effort, the outcome of which no man 
can foretell fully. We do know that to make an 8% by 
11 drawing of one very simple piece takes an average of 
ten hours on the board, or we allow 15 hours for drafting 
an assembly of three or four pieces, and checking takes 
25 per cent of drafting time. Beyond this, the forecasting 
for creative development is the product of experience 
and enlightened trial-and-error which, with the passage 
of time and with persistent effort, becomes more 
accurate and useful. 

Every week we want to know the per cent of budget 
hours expended by each of the stages of the project, 
and we want from the project engineer a separate 
estimate of the percentage of completion of that stage. 

Those two figures can be compared and if we have 
spent 50 per cent of our budget hours while the work is 
only 35 per cent completed, we are forewarned that we 
are going to overrun the budget. When this happens, 
we must either redirect our effort to stay within the 
budget balance, or seek an increase in the budget. 

That is not accomplished overnight. I have spent 
many years getting this control into workable shape, 
but at least it is giving some promise and helping to 
solve the problem you have mentioned. 

Cecil Farrow: I notice you have under Republic no 
detached organization listed. It seems to me that we 
have several somewhat detached engineering organiza- 
tions in the Republic Steel. 

Leonard Larson: These do not come under the 
jurisdiction of our particular department, and it is not 
intended to cover engineering in Republic as a whole. 

Cecil Farrow: That is the impression I received, but 
I wondered whether it was made clear on the chart that 
you are talking about one of the detached engineering 
organizations rather than the corporation. 

C. Clarke Wales: This subject has been very well 
presented by the various speakers in the time allotted 
to them. We have similar types of organizational set-ups 





as represented by Republic and Otis with the various 
plants of the company maintaining a chief engineer and 
complete engineering organization. Another organiza- 
tional set-up is represented by Diamond Alkali, where 
a central engineering department is maintained at 
headquarters to take care of all engineering and con- 
struction work throughout the various plants of the 
company. Mr. Butler has mentioned that it is the prac- 
tice of Diamond Alkali to have their engineers go to the 
field every two or three years to get field experience. 
This, of course, would seem more necessary in the 
central engineering type of organization as compared 
with the dispersed engineering departments at Republic 
and Otis, where their engineering departments are in the 
field in effect at all times and, therefore, are continu- 
ously closely associated with the actual construction 
work in the field and the problems of accounting for 
expenditures, which, in turn, makes it more practical 
for them to make the estimates on new work. 

The discussion this evening with regard to estimating 
and the amount of jobs estimated in an engineering 
department in detail as compared with the actual 
projects approved is, indeed, a very important and 
interesting subject, as in most engineering departments 
far too much detail estimating and engineering work is 
done on projects under consideration, most of which 
are never authorized; in fact, many engineering depart- 
ments in the steel industry spend 80 per cent of their 
time on this type of work and 20 per cent of their time 
on the engineering of work for which money is actually 
granted. These figures could be reversed by experienced 
engineering leadership and cooperation from manage- 
ment and plant supervision. Accurate accounting on 
construction programs is, indeed, the basis for accurate 
estimating. The problem of overruns and underruns 
and the attitude which should be adopted with regard 
to them is, indeed, an important one. Some deadline or 
top limitation must be placed on all projects and while 
I am sure it is generally realized that no estimate on a 
large project can be accurate within plus or minus 5 per 
cent in normal times even at the time the estimate is 
made. Where these projects extend over several years 
no one is prophet enough to guarantee that the overrun 
or underrun may be considerably greater than this. A 
number of interesting personnel charts for engineering 
organizations have been presented here, all of which 
seem to have considerable merit. These charts, of course, 
in actual practice are subject to variation within the 
experience of the chief engineer based on the personnel 
available to him and their special experience and ability. 
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DEVELOPMENTS IN 
the Use of 


STAINLESS STEEL 


By JOHN L. COTSWORTH 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


. . Stainless steel should not be looked 
upon by the steel industry as a material 
for the other fellow .... stainless is also 


valuable in steel plant applications .... 


A IT HAS been said that the steel industry is unique 
from an organizational standpoint. In slack times, the 
operating department is a branch of the sales depart- 
ment. Conversely, in times like these, salesmen become 
operators and the sales dept. reports to third assistant 
helpers in the melt shop. The swing back and forth 
through the years of feast and famine has certainly 
been healthy for people in both kinds of jobs. It has 
brought operating and sales departments closer together 
to a better understanding of each other’s problems. 

Perhaps some of you have not thought about stain- 
less steels in connection with your own mill problems. 
You have doubtless seen your equipment break up, 
wear out or burn out and simply set about repairing or 
replacing it with the same old materials, but just a bit 
heavier. Mere added weight is not always the answer 
to a breakdown. Did corrosion contribute to machine 
failure—not the ordinary type of rust corrosion that is 
plain to see—but the subtle forms of corrosion—gal- 
vanic action, pit corrosion, corrosion fatigue or high 
temperature deterioration? Why do pumps gall and 
drop off in efficiency? Why do steam valves leak? After 
five coats of paint on a 2-ounce galvanized roof, what 
sabotages the pickle house every year or two? What 
does all this cost in maintenance and replacement? It is 
estimated that corrosion costs U.S. industry $3,000,000 
per year. 

It is unfortunate that stainless steels have become 
commonly referred to as stainless steels. These alloys, 
which are basically iron with chromium in excess of about 
11 per cent, should be known as heat and corrosion 
resisting steels. Their use is not primarily confined to 
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shiny store fronts, cooking utensils, sinks, cutlery and 
auto trim. In fact, it has been the industrial markets 
that initiated and have continued to consume a large 
share of the stainless tonnage produced. Today, 60 per 
cent of Atlas’ stainless production is to meet the de- 
mands of basic industries. Only 10 per cent is for con- 
sumer products. The balance is going into aircraft, 
dairy and food handling equipment. Reference to basic 
industry means chemical process plants, paper mills, 
oil refineries, steel mills, mines and the like. These are 
the industries that have found stainless justifies its 
higher initial cost. These are the “‘shirt sleeve’’ applica- 
tions for material that does not have to be brightly 
polished to be useful. Stainless steels are now comprised 
of over thirty popular compositions or grades. (Actu- 
ally many more are made for special purposes, but 
thirty will represent 95 per cent of all production.) 

Although some original work in the effect of these 
alloying elements on iron had been done by Frenchman 
Berthier as far back as the 1800’s and Guillet in the 
early 1900's, it is widely accepted that Harry Brearly, 
consulting metallurgist to Firth Vickers and John 
Brown in England, was the first to recognize their com- 
mercial possibilities in 1914. By the time Brearly was 
awarded a patent on an alloy composition similar to our 
present day Type 420 cutlery stainless, other develop- 
ments were taking place. In‘America, a lower carbon 
alloy was being used for steam turbine blading while in 
Germany, Straus was developing the chrome-nickel 
austenitic grades which today constitute over 60 per 
cent of the total stainless production (over 75 per cent 
of sheet and plate). ‘ 
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It was not until 1935 that ingot and casting produc- 
tion of stainless steels in the U.S.A. reached the signifi- 
cant figure of 71,198 tons per year. Most of the sheet and 
all plates were No. 1, or hot rolled, annealed and pickled, 
produced on hand mills in small unit quantities. In spite 
of the steady increase in volume each year (during 1949 
approximately 326,000 finished tons shipped in U.S.A. 
and about 60,000 tons in England), stainless steel is 
still a specialty product, not to be considered in the 
same field of manufacture or use as tonnage carbon 
steels. Whereas the per capita consumption of ordinary 
steel in Canada is about 570 pounds per year, in 1949 
the figure for stainless was only 14% pounds per capita 
and this was divided between many forms and grades. 
Other countries have advanced their use of stainless 
steels, for example the United States to 44% pounds per 
capita last year, and it is said that the quality conscious 
Swedish consume about 10 pounds per capita per year. 
Growth of stainless use in Canada is expected to gain 
rapidly as fabrication and production equipment ad- 
vances, particularly in the flat rolled forms. Neverthe- 
less, stainless will likely continue to be a specialty, and 
not a prospect for the continuous carbon steel mills. 

Is there a simple explanation for the remarkable 
corrosion and heat resisting qualities of stainless steels? 
Why is stainless steel stainless? Unfortunately, there is 
no single simple answer. Scientists do say, however, 
that “passivity,” the proper technical term for stain- 
lessness, occurs in ferrous alloys when chromium is 
present in excess of about eleven per cent. The degree 
of passivity is dependent upon the amount of chromium 
present, other elements particularly nickel and molyb- 
denum, the condition of the alloy or its metallurgical 
history, cleanliness of surface and the temperature, and 
specific media to which it is exposed. Even more factors 
influence passivity, but to a minor degree. 

Some explain that a tenacious, acid resistant, invisible 
or submicroscopic oxide film develops on the surface 
of stainless steel, which protects the underlying metal. 
Whether this is actually true or not is somewhat aca- 
demic, the important fact is that this oxide or passive 
film forms in the slightest oxidizing media including the 
atmosphere, and is dissolved only by certain strong 
reducing acids such as hydrochloric acid. This means 
that stainless is not absolutely stainless under all cor- 
rosive conditions. Actually, it is fortunate this is so, 
otherwise there would be no combination of pickling 
acids which would remove the scale resulting from hot- 
working or heat-treating, an operation essential before 
cold-working or polishing can be done. However, the 
mere fact that stainless is difficult to pickle is strong 
testimony for its general all around corrosion resistance. 

As the specialty steel mills were working out the many 
complex problems of melting, rolling and finishing the 
rarious types of stainless steels, the chemical engineer 
was busy testing it. About 1927 one of the U.S. produc- 
ers received an order for 500 tons for nitric acid storage 
tanks and this was the first tonnage order placed. From 
then on there has been a steady rise, not all in large 
lots by any means (50 lb items are still the rule, not the 
exception), and it has been accompanied by the gradual 
evolution of new grades, better grades and improved 
treatments. You can now divide these grades into three 
major groups: (1) the chromium-hardenable types which 
are martensitic, (2) the chromium-non-hardenable types 
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which are ferritic, and (3) the chromium-nickel types 
which are non-hardenable by heat-treatment and are 
normally austenitic. Trade names have been replaced 
by standardized AISI type numbers. 

As a general rule, an increase in chromium content 
means an increase in resistance to corrosion and oxida 
tion. Type 410, containing about 12 per cent chromium 
is likely to discolour superficially in an industrial atmos- 
phere and will resist scaling up to only about 1200 F, 
This grade is used for steam valve trim (it hardens to 
400 Brinell on oil quenching), and for pump shafting 
in the annealed condition (about 180 Brinell). Type 446 
on the other hand contains 27 per cent chromium, will 
resist extremely corrosive conditions and will not scale 
appreciably at 2000 F. It is non-hardenable and _ is 
widely used for furnace parts, skid rails and combustion 
chambers subject to direct flame impingement from 
high sulphur fuels. 

The group containing high nickel contents, Le. over 
7 per cent are by far the most popular. They offer 
greater corrosion resistance than the other two groups 
and present some amazing properties. Like Hatfield 
manganese steel these alloys of 18 per cent or more 
chromium and 7 per cent or more nickel are normally 
non-magnetic. They are extremely ductile (elongation 

60 per cent), tough (Izod 100 ft-lb) retain their tough- 
ness and ductility at extremes in temperatures from 

300 F to +1600 F, and to varying degrees, depending 
upon the grade and analysis, these chrome-nickel alloys 
work-harden more rapidly than any other commercial 
metal in use today. While this works against you when 
trying to shape or fabricate the material, the fast work 
hardening rate means you can produce extremely strong 
(200,000 psi tensile strength), lightweight structures or 
sections without resorting to expensive heat-treatment 
and finishing processes. Because Type 304 stainless has 
such high resistance to notch impact, it is used in very 
special expansion valves involved in the low tempera 
ture liquefaction and distillation of gases such as oxy 
gen, nitrogen, etc. It might interest you to know that 
liquid oxygen containers are being made of Type 304 
stainless, and this grade materially assisted in the 
development of the enclosed tank car for bulk delivery 
of oxygen to steel mills. The tanks in these cars are 
suspended on 3-in. round Type 304 hanger rods. Cor- 
rosion resistance was not the prime factor. High impact 
and tensile strengths at the extremely low temperatures 
involved dictated the use of shock-resistant stainless for 
safety’s sake alone, but there was still another advan- 
tage. The chrome-nickel stainless steels have only about 
60 per cent of the heat conductivity of carbon steels. 
Therefore, in this application less heat was transmitted 
to the tank, thus keeping the temperature and pressure 
down. 

It is not my intention to delve deeply into the meta! 
lurgical details of these stainless steels. I do want to 
emphasize the remarkable range of proved usefulness 
of the various stainless steels. Only a few vears ago they 
were called the metals of 10,000 uses. Now, you could 
say 100,000 uses solely within the scope of industrial 
or “shirt sleeve’”’ applications. Having just referred to 
a case involving 300 F below zero let us illustrate this 
point by citing a few examples at the other end of the 
scale in the field of high temperatures. 

Carbon steels lose their usefulness at temperatures 
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over approximately 1000 F. From there on up to 1500 F, 
most of the popular stainless grades containing 16 to 18 
per cent chromium perform quite well. Type 430 (17 
per cent chrome-0 per cent nickel) has given good serv- 
ice in box annealing furnace parts operating at 1400- 
1500 F. The straight chrome grades do not have as 
much creep strength over 1000 F, as those that contain 
nickel, but they do have the advantage of a lower 
coefficient of thermal expansion and therefore have less 
tendency to warp. In repeated heating and cooling 
cycles the protective scale formed is less apt to crack 
and spall off due to the lower rate of contraction. On 
the other hand, the chrome-nickel grades are generally 
more oxidation resistant for the same chromium con- 
tent particularly when a small addition of silicon is 
made. For use up to 1500 F, Type 302B containing 2 to 
$3 per cent silicon is highly recommended both for its 
hot strength and its ability to form a tenacious protec- 
tive oxide coating on itself. Alloys used for gears in 
automotive poppet valves are quite similar. Bell type 
hoods used in both ferrous and non-ferrous heat-treating 
have been made for some years now from Type 430 and 
Type 3802B heavy gage sheet and light plate. Under 
such conditions they give 10 to 100 times the service 
life of heavy cast iron or carbon steels. 


What is used over 1500 F? Many severe cyclic heat- 
ing and cooling conditions such as in automatic con- 
veyor furnaces are too rough on the grades mentioned 
and the higher alloys must be used. Type 442 with 21 
per cent chrome gives a good account of itself up to 
1800 F and is widely used for domestic oil burner com- 
bustion chambers. Type 446 with 27 per cent chrome, 
containing no nickel, is good up to 2000 F. It does not 
offer much tensile strength at this temperature but it 
makes an excellent furnace rail to keep billets and slabs 
off the refractory floor. Both of these grades are subject 
to grain growth at elevated temperatures and therefore 
do not weld or form as readily as the grades containing 
nickel. In the form of bars, these high chrome grades 
ure used as electrodes in salt’ bath furnaces and as 
skimmer bars in brass foundries. 


When you are confronted with a service condition 
involving 1800 to 2000 F and relatively high stresses 
such as a muffle, hot gas exhaust system, salt bath 
fixtures, furnace roof supports and the like—Types 309, 
$10 or 380 should be used. The scaling characteristics 
of each are about alike but they are progressively better 
for thermal shock in proportion to the nickel contained. 
Type 309 contains 12 per cent nickel, Types 310 
20 per cent and Type 330-35 per cent. Until compara- 
tively few vears ago, these three grades were not readily 
available in rolled forms. They were usually cast and 
thereby had their limitations. Today they are rolled 
into bar, sheet and plate and very satisfactory welded 


products are being offered. Fabrication is being carried 
on by many firms who formerly did the casting. 

With the current nickel shortage, your best advice is 
to use only Type 309 where necessary over 1500 F and 
drop down to Type 304 and the straight chrome 400 
series whenever possible. You might not get 100,000 
hours out of your equipment, but you will stand a 
better chance of getting the equipment. At Atlas our 
maintenance department is right now trying to get one 
or the other of these heat-resisting grades in the form of 
poker bars for our gas producer. 

Are you impressed by the wide diversity of uses for 
stainless so far mentioned? No doubt many of you here 
can cite other examples, but would you think of stain- 
less steel for an electrical instrument panel? It sounds 
extravagant, but Type 302 is being used for its non- 
magnetic property to eliminate induced magnetic inter- 
ference with the instruments. 

Acid handling has not been mentioned. Here we wish 
to put in a word of caution. Stainless steel is resistant 
primarily to oxidizing acids. Most grades are fine for 
nitric in all concentrations, but be careful when work- 
ing with sulphuric. In certain concentrations of sul- 
phuric, Type 316 stainless is satisfactory. For example, 
we use it for intermittently used pickling racks for an 
8 to 12 per cent sulphuric solution at about 120 F. For 
20 to 40 per cent acid and boiling solutions there are 
more suitable alloys available. Do not use stainless at 
all for hydrochloric. For handling phosphoric acid, 
however, Type 316 is excellent, even Type 304 is satis- 
factory for storing 85 per cent cold acid or warm 5 per 
cent acid. Strong alkali solutions are generally no prob- 
lem, but in all uses involving severe corrosion we rec- 
ommend you consult the literature available or conduct 
actual tests. 

Throughout the chemical industry, stainless today is 
a must and the reason is not always because it resists 
corrosion. In many processes it is merely to prevent 
contamination of products being processed; such prod- 
ucts are often worth more than the equipment used for 
processing. 

In any industry, the value of using better, more 
durable equipment lies not only in reduced direct main- 
tenance cost but in the minimization of non-productive 
shutdown time. If you stand to lose a thousand dollars 
a day when shut down, is it not more sensible to make 
sure your equipment is rugged and of the best materials? 
When you stop to consider the small part materials 
are of the total cost of most installed equipment, you 
realize that the higher per pound cost of stainless steel 
should seldom deter its use. 

Do not look upon stainless steels only as that bright 
stuff in the kitchen, but a real group of “shirt sleeve” 
alloys capable of saving operators much money and 
headaches when properly used. 
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Application of Precast Tusulatiou to 
WATER-COOLED SUPPORTS IN UNDERFIRED FURNACES 


By JAMES E. HOVIS 
Bloom Engineering Co., Inc. 


Pittsburgh, Pa. 


.... precast insulation can result in fuel 
savings up to twenty per cent and increase 
production as much as ten per cent.... 








A HEAT loss to water-cooled support pipes in under- 
fired furnaces, coupled with the effect of these cold 
surfaces located in close proximity to hot steel, gives 
rise to several serious problems. Specifically, these 
problems include: 

1. Loss in efficiency. The quantity of fuel which must 
be supplied to overcome the cooling water loss 
represents a substantial percentage of the fuel 
input. This percentage in many cases will be as 
high as 25 per cent. 


ws 


Loss in production. Furnace capacity may be 
limited by fan, stack, or burner capacity. If such 
be the case, furnace capacity is reduced since fuel, 
which otherwise would provide heat to the steel, 
must be supplied to overcome water loss. 

Non-uniform heating. If burner capacity or com- 
bustion volume in the bottom zone be insufficient 
to accommodate the amount of fuel required to 
overcome the cooling water loss and supply the 
necessary heat to the steel, it will be impossible to 
maintain bottom zone furnace temperature. The 
heat transfer rate through the bottom surface of 
the steel will be substantially less than through 
the top surface and the bottom will be cold. The 
seriousness of this condition is a function of the 
thickness of the steel. On relatively thick stock, 
the difference in temperature between the top and 
bottom of the steel cannot be overcome if the 
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furnace is to produce at a reasonable rate. 

+. Slagging and sticking. Operators, when confronted 
with the problem of a cold bottom zone, tend to 
overfire the top zone in an effort to maintain re- 
quired production rates. The usual result is over- 
heating of the top surface to such an extent that 
considerable slagging and sticking occurs. 

5. Due to the effect of cold skid pipes being in close 
relationship to hot steel, the sections which ride 
the skids are considerably colder. This condition 
is apparent, particularly in the case of relatively 
thick steel, even after normal soaking time. Also, 
during a mill delay, billets which lay immediately 
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over a crossover will cool considerably such that a 
marked temperature difference will develop be- 
tween these billets and those adjacent to them. 
This difference cannot be eliminated and in most 
cases these billets cannot be rolled. 

The increase in skid and support pipe surface temper- 


Figure 1 — As shown by the curves, the use of insulation 
reduces the heat transfer rate very markedly. 
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ature and the consequent decrease in heat loss to the 
cooling water attained through the application of insula- 
tion substantially overcomes these problems. 

The effectiveness of a comparatively thin layer of 
insulation is indicated by the following curves: 

Figure 1 indicates a comparison between the heat 
loss to bare pipe and to pipe covered with insulation 
114 in. thick. The horizontal scale represents furnace 
temperature, and the vertical scale, heat loss expressed 
in Btu per sq ft of pipe surface, per hour. Considering a 
furnace temperature of 2400 F, it is seen that the loss 
to bare pipe is 100,000 Btu per sq ft per hour, while the 
loss to insulated pipe is only 18,000 Btu per sq ft per 
hour. Thus a reduction in heat loss of some 80 per cent 
can be effected through the use of insulation 1% in. 
thick. 

Figure 2 indicates the relationship between the sur- 
face temperature of 1'4 in. thick insulation and furnace 
temperature. The horizontal seale is again furnace 
temperature. At a furnace temperature of 2400 F, the 
surface temperature of the insulation is 2340 F, thus, 
localized cooling due to low support pipe surface tem- 
perature is almost entirely eliminated. 

The following comparative analysis of the fuel re- 
quirements for a specific furnace operated with and 
without insulation will clearly indicate the advantages 
derived from the use of such insulation. The furnace as 
shown at the top of Figure 3 is designed to heat 75 tons 
per hour of 12 in. X 12 in. X 16 ft long blooms. 

The furnace temperature curve would be approxi- 
mately as shown for this particular design under condi- 
Lions of continuous operation at the designed production 
rate. 


Figure 2 Curves give a comparison of the temperature 
at the various spots on the insulation illustrated by 
the sketch. 
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The surface temperature curve is assumed and the 
center temperature curve is calculated on the basis of 
this assumption. The location of the center temperature 
curve serves as a check on the assumption since the 
time lag between the center and surface temperatures 
is a known constant for a given material heated from 
two sides, except in the critical region, the initial phase 
of the heating, and the soaking period. 

The average furnace temperature in the top and 
bottom zones proper, that is from 40 per cent travel to 78 
per cent travel, is approximately 2350 F, and the aver- 
age steel surface temperature through the same section 
of the furnace is 1925 F. The temperature of the gases 
leaving these zones is approximately 2150 F indicating 
an efficiency of 40 per cent. For the furnace under 
consideration, the area of exposed steel surface in the 
top or bottom zone is 480 sq ft, whereas the area of 
pipe surface is 235 sq ft. 

The fuel requirements as approximated for these con- 
ditions, using the curve shown in Figure 1 to determine 
the cooling water loss, for the case of insulated supports 
and non-insulated supports are tabulated in the chart 
at the bottom of Figure 3. Considering the bottom 
zone, the heat to steel would be 15,800,000 Btu per 
hour in both cases. The water loss is 3,900,000 Btu per 
hours for insulated supports as compared to 21,300,000 
Btu per hour for non-insulated supports, thus the fuel 
input required for the bottom zone is 50,000,000 Btu 
per hour for insulated supports as compared to 93,000,- 
000 Btu per hour for non-insulated supports. 

For the top zone, the heat to the steel is again 15,- 
800,000 Btu per hour, so that the input required in both 
cases is 40,000,000 Btu per hour. 

The required input for the soaking zone is approxi- 
mately 25,000,000 Btu per hour. Hence, the total fuel 
required in the case of insulated supports is only 
115,000,000 Btu per hour, while that required for non- 
insulated supports is 158,000,000 Btu per hour. The 
approximated fuel savings realized with the insulation 
is therefore 27 per cent. The average saving experienced 
on installations comparable to that under consideration 
is approximately 20 per cent based on monthly figures. 

Present design practice would indicate fuel capacities 
on this particular furnace approximately as follows: 

Top Zone—70,000,000 Btu per hour. 

Bottom Zone—70,000,000 Btu per hour. 

Soaking Zone—30,000,000 Btu per hour. 

However, the required fuel input for the bottom zone 
is 93,000,000 Btu per hour with non-insulated supports. 
Since the fuel capacity is insufficient, the furnace tem- 
perature must be correspondingly lower such that a 
heat balance is maintained between input, heat to 
steel, and losses. This balance would occur at a furnace 
temperature of approximately 2200 F, and the bottom 
surface temperature of the steel would be only 2050 to 
2100 F as the bloom enters the soaking zone. 

Here lies the reason for the non-uniform heating, 
slagging, and sticking difficulties. 

Realizing the importance of insulation from the 
standpoint of overall furnace performance, we come to 
the problem of applying such insulation. The design 
and method of application must meet the following 
criteria: 

1. The time required for installation must be held 

to a minimum. 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 

























LG LLLLLLLLLLLLL ALLL LLALAL LOY 
= QO» 
% Sly > 
a nn > y) <> > 
Z “tpg Wy, ALLLLLILILILILILLSSESSLILILPLLESELLLL LS jy 





SRC HRH TRESS RE STORET EEO RE BEE 




















TEMPERATURE VS TRAVEL 
PRODUCTION RATE-75 TONS/ HOUR 
MATERIAL 12’xi2"x 16 LONG BLOOMS 


























































































































2400 +—_+—- a t - + 
te | FURNACE TEMPERATURE 
Kw | ae 
° | 2000 + } 
uJ 
Ps 1600 + | — ASSUMED SURFACE 
x | | ~J TEMPERATURE 
Te —— a a - 
oo CALCULATED CENTER _™ 
2 TEMPERATURE | 
Ww! 800 +—__+— 
a | 
400 + —- — a | 
| 
0 | , 
100 90 80 70 60 50 40 30 20 10 ) 
% TRAVEL 
ESTIMATED COMPARITIVE PERFORMANCE 
INSULATED SUPPORTS VS NON-INSULATED SUPPORTS 
AVERAGE FURNACE TEMPERATURE - 2350°F 
AVERAGE STEEL SURFACE TEMPERATURE — 1925° F 
TEMPERATURE OF GASES LEAVING BOTTOM ZONE~-2/50° F 
EXPECTED EFFICIENCY BASED ON GASES AT 2150°F - 40 %o 
I I 
INSULATED SUPPORTS NON-INSULATED SUPPORTS 
HEAT TO STEEL- BTU/HOUR- BOTTOM ZONE 15,800,000 | 5,800,000 
HEAT TO COOLING WATER- BTU/HOUR 3,900,000 21,300,000 
FUEL INPUT REQUIRED - BTU/HOUR @ 40% EFFICIENCY 50,000,000 93,000,000 
HEAT TO STEEL- BTU/ HOUR - TOP ZONE 15,800,000 | 5,800,000 
FUEL INPUT REQUIRED - BTU/HOUR @ 40% EFFICIENCY 40,000,000 40,000,000 
FUEL INPUT - BTU/HOUR - SOAKING ZONE 25,000,000 25,000,000 
TOTAL FUEL REQUIRED - BTU/ HOUR 115,000,000 158,000,000 
CALCULATED % SAVING WITH INSULATION - 27% 
Figure 3 


The use of insulation results in appreciable fuel saving as indicated by the calculations in this illustration. 


2. The insulation must be of ample mechanical 
strength to withstand normal service conditions. 
3. The insulation must be resistant to thermal shock. 
+. The insulation must be capable of withstanding 
the elevated temperatures to which it is subjected. 
5. The insulation must be resistant to slag and seale 
at elevated temperature. 


A precast insulation such as the one shown in Figure 
+t essentially fulfills these requirements. 

The precast half section is formed by embedding 
heat resistant alloy wire mesh into a high temperature 
castable refractory. The alloy wire performs two im- 
portant functions—it gives strength and rigidity to the 
refractory, and it provides a simple, dependable means 
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Figure 4 — The insulation is easily installed as shown by 
the illustration. 


Figure 5 — Method of applying skid pipes is shown in the 
diagram. 








of fastening the precast half section to the pipe. The 
ends of the wire extend beyond the refractory so that 
they are readily tack-welded in place. The temperature 
of the alloy wire in a furnace at 2600 F is 1825 F which 
is well below the allowable temperature. The refractory 
used will withstand temperatures up to 3000 F and due 
to an extremely low expansion factor will resist thermal 
shock. Precast half sections are provided in workable 
weights and lengths, and the sections can be easily cut 
with a standard refractory saw for an exact fit. 

The method of application is as shown in Figure 4. 
The precast lower half section is applied to the pipe 
and the exposed ends of the reinforcing wire welded to 
the pipe. Similarly, the upper half section is applied 
and welded. The space between the two halves is filled 
with castable refractory, completing the installation. 
The method used for skid pipes is as shown in Figure 5. 
The lower half section of insulation is applied exactly 
as for the risers or crossovers. Heat resisting alloy rein- 
forcing wire is welded on both sides of the pipe in the 
area between the wearing strip and the lower half sec- 
tion. Castable refractory applied to these sections pene- 
trates into the coils of the reinforcing wire and covers 
the outer surface, thus providing a uniform protection 
of refractory insulation. 

The installation time required for the furnace con- 
sidered previously is approximately 14% to 2 turns. 

Typical of most new designs, a problem has been 
encountered under conditions of extreme service which 
was not fully anticipated at the outset. 

Extremely high operating temperatures are encoun- 
tered on high production furnaces such as those feeding 
the modern strip mills. Considerable slagging of the 
steel is evident. This slagging is due, in part, to over- 
heating of the surface under normal continuous opera- 
tion, and in part, to failure by the heater to immedi- 
ately reduce furnace temperature when a mill delay 
occurs. 

The deterioration which takes place when molten 
slag contacts a high temperature refractory surface is 
well known. Refractories which are highly resistant to 
slagging action are usually of low resistance to thermal 
shock. The ideal refractory for this type of service 
would be one which is highly resistant to slag and 
thermal shock and is also economically feasible. 
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The decreased service life caused by the above con- 
dition, although undesirable, is greatly outweighed by 
the advantages inherent in the use of insulation. 

On the average heating furnace the picture is much 
brighter. One installation, comparable to the one ana- 
lyzed previously, has been in service over a year. No 
serious deterioration is evident and the results are 
certainly gratifying. 

One point which cannot be over-emphasized is the 
importance of maintenance. The advantages inherent 
in the use of insulation can only be fully realized if such 
insulation is properly maintained. The required repairs 
can be carried on simultaneously with other mainte- 
nance work during normal shutdown periods. 

In summary, it need only be stated that precast 
insulation can mean up to 20 per cent overall fuel sav- 
ing, 10 per cent increased production and a solution to 
the non-uniform heating, slagging, sticking, and skid 
mark problems—all of this at only a fraction of the 
capital investment required to accomplish any one of 
the above improvements by other known means. 





DISCUSSION 


PRESENTED BY 


D. R. BAKER, Combustion Engineer, Timken 
Roller Bearing Co., Canton, Ohio 


J. E. HOVIS, Bloom Engineering Co., Inc., Pitts- 
burgh, Pa. 


D. R. Baker: There is another advantage we have 
found with insulated support pipes and skids, and that 
is improvement in the water problem. Water is limited 
both in quantity and quality at our plant, and we 
noticed a great improvement as far as corrosion to the 
interior of the pipes is concerned by the use of insula- 
tion. 

We had occasion to damage one of the skids by a 
broken bloom, and where the insulation was knocked 
off, there was a lot more deposit of lime scale in this pipe. 
We do have water treatment at our plant, which is 
sodium metaphosphate and even then, there is still a lot 
of lime that drops out in hot pipe. We feel by reduction 
of the surface temperature on the inside of the pipe, 
there is a great reduction in the amount of scale forma- 
tion. 

I would like to add a little bit on the fuel savings. 
We started out originally without insulation on the 
skids themselves, just on the supporting pipe. Then 
more recently, we installed insulation on the skids 
themselves, and we noticed an appreciable reduction 
in fuel just by the insulation of the skids. 

-There is one question I might ask. Is there any dry- 
ing time required for this type of insulation on precast! 
insulation over the ordinary insulation where you tamp 
on in the wet condition? 

James E. Hovis: In the method used at present, 
the insulation is air-set at the factory. Thus, it is deliv- 
ered to the plant in a form which requires no further 
conditioning. The furnace may be heated up in the 
normal manner without delay upon completion of the 
installation 
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LUBRICATION OF ENCLOSED GEARS SUBJECT 
to Chroute Water Couditious 


By JOSEPH A. RIGBY 
Vice President 
The Brooks Oil Co. 
Pittsburgh, Pa. 


.... specially compounded lubricant is 


particularly effective in resisting effects of 


water contamination .... 


A IN THE steel industry there are problems in rolling 
of plate, sheet, strip and other products where large 
volumes of water are used in cooling and descaling. 
Because of the flooding over the products being rolled, 
and the extremely high pressures in the case of descal- 
ing, the question of control and removal of water with- 
out damage to the mill equipment has challenged those 
responsible for design and the operating and mainte- 
hance groups. 

Affected by these conditions are the table roller gears, 
table roller reduction gear drives, broadside turntable 
drives and other mechanism of the mills. Extreme care 
is exercised in design to provide the best in seals for roll- 
er and other shaft journals. Deflectors are provided and 
other methods are used to prevent water entering the 
lubrication systems for the gear drives. With new 
equipment, the initial results are usually good, but as 
seals wear from contaminating seale, dirty water, bend- 
ing of rollers, vibration and shock conditions, water 
usually enters the lubricating systems. When purifica- 
tion systems are provided, these are of the circulating 
type removing water by demulsifying tanks, in some 
cases using two tanks, one for service while the other is 
removing water. 

Many mills have nothing but a reservoir in each gear 
case or housing in which the gears dip for lubrication. 
An extreme pressure fluid lubricant has usually been 
used, but for needed protection against gear wear, 
ep lubricants should always be used. Water entering the 
batch contaminates the lubricant so the problem de- 
mands a lubricant which will repell water and a method 
for removal of excess water. Otherwise, the lubricant 
will be floated out of the gear case as a loss. 

Lead compounded lubricants have proven to be log- 
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ical and superior because of extreme pressure film 
characteristics, and because they repell water, are 
negative from a corrosion standpoint. They also can be 
used in light viscosities for quick and easy separation 
from water at ambient temperatures. 

A method of water removal which is used satisfactor- 
ily uses a water leg or syphon made up of pipe and 
fittings with an adjustment vertically for height of 
overflow. This is attached to the side of the gear case 
or housing with regulation of the overflow level to a 
point which permits the gears to dip into the lubricant 
for sufficient coverage. The difference in specific gravi 
ties, with the lubricant on the lighter side, permits the 
lubricant to float on the top of the water with an arbi 
trary depth determined by experiment and regulated 
by the water leg. A low viscosity, high film strength 
fluid should be used to get rapid separation of the water 
and settlement of the water to the bottom. 

With this method, loss of lubricant may be somewhat 
excessive, particularly so from the pumping action of 
the gears when running one direction for any length of 
time. Baffling has been used, but not effectively to 
prevent too much rise in the lubricant and to prevent 
leakage through the seals at one end from the pumping 
or agitating action. 

Recently developed and being extended in use are 
solvent cut-back specialty lubricants of base material, 
compounded for extremely high film strength, unusual 
adhesiveness, water repellence, corrosion protection and 
air hardening action in leakage through seals or joints. 
These offer and have proven to be a solution to severe 
problems. Water legs or syphons are not used, as these 
lubricants are slightly higher in specific gravity than 
water so settle to the bottom. The unusual character- 
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istic of a sticky nature forms adherence to the gear 
case or housing and prevents water mixture in the reser- 
voir. 

In the method described, the water remains on top 
and can be floated out with an established regulating 
opening. Due to the rotation of the gears and entrance 
of water, a water and lubricant mixture is present, 
however, the sticky nature of the lubricant results in 
such adhesion to the gears that the lubricant is not 
affected by water. During tooth contact, the water is 
squeezed out and a continual replacement film of lubri- 
cant is applied to the teeth. With or without baffles, 
the adhesiveness of this type of lubricant prevents the 
objectionable pumping action and reduces lubricant 
losses to a negligible amount. 

At points of leakage through horizontal and vertical 
joints, bearing or journal seals and possibly other 
openings, the solvent compounding develops an air 
hardening performance which constantly results in the 
formation of a gasket or seal. This characteristic can be 
and has been effective in leakage elimination and in 
creation of clean plant conditions. 

An example of performance of this rather revolu- 
tionary lubricant, is the application in a continuous 
mill having eleven tables where cooling and descaling 
water is a serious problem. Various lubricants had been 
used with final adoption of a 2300 S.S.U. viscosity at 
100 F, extreme pressure compound. Even with this 
lubricant, the corrosion and wear of gears was such that 
the replacement of table lineshafts and drive reduction 
gears averaged one per month, lubricant consumption 
was of staggering quantity, there were frequent mill 
delays and a messy floor and mill condition due to 
lubricant leakage. 

A change to the solvent cut-back leaded compound 
having the inherent characteristics previously described, 
and with the same water conditions, has produced 
remarkable results in performance and savings. With 
two years of service, it has not been necessary to change 
any lineshafts or drive reduction gears, even though 
some gears were considerably worn when the lubricant 
was changed. The lubricant consumption has been re- 
duced to one-tenth the previous quantity, leakage com- 
pletely stopped, clean-up labor eliminated, delays are 
no longer a factor and general maintenance costs have 
been reduced to a negligible figure. Throughout a year 
of weather changes, the same grade of lubricant serves 
without thinning out or heat application. 

Other similar conditions have been corrected and 
field exists for consideration of such practice not only 
in the rolling of plate, sheet, and strip steel, but for 
other steel plant equipment; and in other heavy manu- 
facturing industries such as the paper industry, which 
is subject to water contamination of lubricants where 
circulating systems are ineffective or not available. 

As guidance in the selection of the correct lubricant, 
the matter of film testing can be helpful and an unusual 
test is now available. This is now in use and widely 
accepted. It is the “4 Gram Test” using a Timken 
Testing Machine. It is known to be the most exacting 
and severe that can be made to a lubricant. This test 
uses four grams only of the lubricant to be tested. This 
amount is just enough to cover the periphery of the 
cup or race and one surface of the block. The machine 
is brought up to speed, and the desired weights added 
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to the lever arm with no addition of the lubricant for 
the duration of the test. Most high grade lubricants 
fail within five minutes, some run ten minutes and 
few as long as twenty minutes with 43 pounds on the 
lever arm. The consistent and constant results in tests 
of lead compounded solvent cut-back lubricants with 
base material compounding for extremely high film 
strength is shown by the results—a duration of thirty 
minutes minimum with 43 pounds lever arm load. This 
favorably compares to 50,000 psi by the regular or 
standard Timken machine test with continuous circu- 
lation of the lubricant under test. 
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OIL-HYDRAULIC EQUIPMENT 


By E. A. BERGLUND 
Vice President 
Hydraulic Equipment Co. 
Cleveland, Ohio 


....0il-hydraulic equipment is widely 


used throughout the steel plant .... 


A THE application of oil-hydraulic equipment is a 
subject that should be of a great deal of interest to 
persons engaged in most branches of engineering and 
is a subject which is also intriguing enough to be of 
interest to the average individual that has an inquiring 
mind. The know-how of water hydraulics is one that is 
very ancient and was in use back in the days of the 
Roman Empire and possibly prior to that time if one 
is to believe the historians. Yet, while modern hydraul- 
ics as they are employed today have the same basic 
principles, the question arises if the name “hydraulics” 
which is still retained as a general term, should not be 
revised and a new name, which has not been coined as 
vet, be given to “oil-hydraulics” which is a major 
subdivision of hydraulics at the present time. The 
average engineering graduate of ten to twenty vears ago 
and possibly some of more recent years, remembers 
that the hydraulics taught in the civil engineering 
classes pertained practically entirely to the flow of 
water over dams and weirs. 

The hydraulics discussed here will deal entirely with 
oil as the liquid medium. One will find that this phase 
of engineering as now practiced has nearly all been de- 
veloped within a period of the last twenty years. There 
was some development work done a long time before 
that, but oil-hydraulics really came into prominence 
within the past ten years, prodded and pushed into 
existence by the needs of the World War I] war machine. 
It is easy to understand that this young giant is still in 
its swaddling clothes and while there are quite a number 
of prominent manufacturers engaged in producing the 
hydraulic equipment used these days, a review of their 
manufacturing history will show that there are very 
few of them that date beyond a twenty year period. 

One sees these hydraulic mechanisms in daily use 
and possibly does not give a second thought as to how 
these simple principals can be applied in one’s own 
designing work. Reference is made to such common 
usages as the dentist’s chair, the barber’s chair, the 
grease rack in the average garage or the hydraulic jack 
that lifts a car to change a tire. A great many of the 
elevators in public buildings are hydraulically operated. 
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The fluid drives in automobiles are now the subject of 
everyday conversation. Almost every dump body seen 
in these days is hydraulically operated. To name a few 
more—bulldozers, power windlasses; power cranes; 
front end loading mechanism on tractors; artillery recoil 
mechanisms; landing gears and operational features of 
airplanes; airplane catapults on aircraft carriers; the 
control mechanisms for the turrets in army tanks; and 
an endless group of other equipment with which one is 
in daily contact, but possibly never thinks of as being 
hydraulically operated. 

A natural question arises at this point-—why are all 
these mechanisms operated by hydraulics rather than 
by some mechanical or electrical means? The answer is 
relatively simple. The very common usage today of oil 
hydraulic equipment is due to the fact that, when it is 
properly designed and constructed, a hydraulic system 
possesses a number of very favorable characteristics 
that make it more desirable to use than other available 
means. Although many complex installations have been 
developed and are in everyday use for special purposes, 
the hydraulic systems in common usage are generally 
simple in construction and are really no more mysterious 
than any mechanical set-up if the trouble is taken to 
understand them. They eliminate or supplement gear 
trains, cams, levers and other mechanical apparatus. 
The component parts of a hydraulic system can be con- 
veniently located at widely separated points and be 
positioned in almost any desirable plane while the 
inter-connecting parts which tie the system together 
can be readily and easily brought around corners and 
still leave the main power plant at some more conven- 
ient point. There are relatively small losses in efficiency 
in a system of this kind and no need for complicated 
mechanisms in most installations. By this means, very 
large forces which are confined in a very small space 
can be controlled and directed with ease through the 
medium of relatively small valves, piping, flexible tub- 
ing or flexible hoses. Protection against breakage can be 
provided by means of over-load relief valves, so that 
the system is safe against breakdown and strain. 

Hydraulic systems also provide a wide variety of 
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Figure 1 — The basic elements of a hydraulic system are a 
pump, tank, control valve and cylinder. 


motions which can be rotary, push, pull or straight line 
transmission of power, and variations or combinations 
of all the above. The control of this power can be man- 
ual or automatic, cycling, by means of servomechanisms, 
and can be directed from remote points or at first hand 
where the operator is standing. 

Naturally there are problems and the very flexibility 
of the system creates some of these problems. Since 
fluids have no shape of their own, they must be con- 
fined positively throughout the entire system. We must 
provide proper oils to prevent foaming and premature 
breakdown, and to prevent the accumulation of rust 
and dirt in the system and possible detrimental chem- 
ical action. Above all it is necessary to know how a 
hydraulic system works, in terms of the general princi- 
ples common to the particular set-up that may be 
required. 

The foundation of all hydraulics is based on Pascal's 
Law. Pascal is credited with having discovered that 
“pressure set-up in a liquid acts equally in all directions 
and this pressure acts at right angles to containing 
surfaces.”’ Liquids have no outer form of their own and 
because of this shapelessness, can be led anywhere in a 
pipe or hose by means of gravity or by applying forces 
to them. In ease of transmission, they are second only 
to electricity and in fact go anywhere without gravita- 
tional effect and require only a conductor. It is also 
well to remember that in spite of the fact that liquids 
have no shape of their own, they are even less com- 
pressible than most solids so that when a force is ap- 
plied to a confined liquid, it exhibits substantially the 
same affect of rigidity as a solid. 

One of the most inexpensive but very effective types 
of hydraulic power is that which is employed in the 
ordinary hydraulic automobile jack. There are varia- 
tions of this design which are even more powerful, 
because the hydraulic cylinders which do the actual 
lifting are bigger in area. They are used effectively by 
house movers and construction men for lifting very 
heavy loads. This circuit is as simple as can be devised 
and in many applications take advantage of the circuit 
and separate it into component parts in the manner 
illustrated in Figure 1. The main point of separation in 
this particular case is that the pump, tank and control 
valve have been left as one unit, but the hydraulic 
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Figure 2 — Addition of a four-way valve allows the use of 
a double-acting cylinder. 


cylinder has been divorced from the unit and ts connect- 
ed to the pump with high pressure hose so that the 
cylinder is portable. By any mechanical leverage chosen, 
it can be used in a horizontal position, upside down, 
sideways or to suit any requirements. Figure 1 shows the 
application of a single-acting cylinder by which means 
hydraulic power is exerted in one direction only. To 
operate, the pump handle is worked back and forth 
with the release valve in the closed position, and as 
pressure is generated the cylinder piston pushes out to 
the stroke that is required. When the handle is released, 
the load stays in place because of the check system 
which is self-contained in this type of pump. These 
pumps are generally piston type and are capable of 
creating pressure from zero to sometimes as high as 
10,000 psi. When it is desired to lower the cylinder or 
make a change in its position such as retracting the 
cylinder, this can be accomplished by opening the 
release valve, allowing the oil to escape back to the 
tank. Minute adjustments in the position of the jack 
are, therefore, possible. 

In Figure 2 the same pump is shown but a four-way 
valve has been added, allowing the use of a double- 
acting cylinder with this same pump and_ providing 
power in two directions, either push or pull as the oper- 
ator elects. In this case the pump is handled in exactly 
the same manner, but the release valve is left in the 


Figure 3 — This circuit uses a starter motor. 
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Figure 4— Scheme shown is commonly used in dump 
bodies. 


closed position at all times and the fluid control is 
handled entirely by the four-way valve which, upon 
releasing the oil from one or the other end of the double- 
acting cylinder, directs the return flow from the valve 
directly to the bottom of the tank by a low pressure 
line. As a safety factor for this type of equipment, it is 
sometimes desirable to place a relief valve in the high 
pressure line which returns any released oil to the tank. 
Some designs incorporate this relief valve within the 
pump itself and in other cases it can be added as a 
separate unit. 

Common applications of either of these two systems 
are found on industrial lift trucks; the snow plows on 
our street have the blades lifted by this very system; 
and in any body straightening shop, the mechanics will 
be found using a system like this for straightening 
fenders, bumpers and frames. 

The two systems just mentioned were manually oper- 
ated. In this day and age where the manhours are 
checked with a critical eye, operations can be speeded 
up by employing power for the work of pumping. This 
brings us into a slightly different phase of hydraulics. 

In the balance of this discussion the systems men- 
tioned will have a maximum range of from 1000 to 1500 
psi. In Figure 3 a very simple circuit which generally 
employs a starter type of motor connected directly to 
the pump is illustrated. In this circuit there is a tank 


Figure 5— In this system the pump is in continuous 
operation. 
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which can be mounted with the pump or remotely as 
the designer elects, and a low pressure line leading the 
oil from the tank to the pump. To extend the single- 
acting cylinder which is shown, the operator pushes the 
starter button and the motor drives the pump which 
then creates pressure in the high pressure line. Releasing 
the starter button stops the pump. With the release 
valve closed, all of the oil has to go to the single-acting 
cylinder and as long as the pump is running, oil will 
continue to be forced into the eylinder which would 
then extend to the required stroke. If an obstruction 
should be met, and if the pressure requirement should 
be beyond the capacity of the motor to drive the pump, 
the stopping or slowing down of the motor will indicate 
generally that this point has been reached. No oil will 
return through the pump as the check valve which is 
placed in the system will prevent the oil from backing 
into the tank. Since there are times when a powerful 
motor will be used to drive the pump, it is possible that 
enough power can be generated so that pressures be 
yond the safety factor of the pump will be reached. 
In such cases it is suggested that a relief valve be intro 
duced in the line so that when a predetermined pressure 
is reached it will empty this excess oil into the tank. ‘To 
lower, the release valve, which can be an ordinary globe 
valve, is opened and as much oil released from the 
cylinder as might be required to lower it to the proper 
position. 


In Figure 4 a very simple and compact type of as- 
sembly is illustrated where a source of power is employed 
consisting of a complete pump and valve combination 
with a separate tank and high pressure lines leading to 
one or more cylinders that are single-acting in opera- 
tion. This is the everyday dump-body circuit. Here 
again variations exist which are as many as there are 
manufacturers of dump bodies, although most of them 
employ the same fundamental scheme. In the lighter 
duty equipment they depart from the separated tank, 
pump and cylinder combination shown in Figure 4, 
and combine them into a unit that is inter-connected 
by means of castings with adequate trunnioning. Again 
in this line of work they depend upon either a relief valve 
in the high pressure line which directs the excess oil 
back to the tank, or in the case of many units, they 
have a by-pass system so that when the cylinder plunger 
reaches the end of the stroke it uncovers a port which 


Figure 6 — Scheme is same as Figure 5 but modified for 
use with double acting cylinder. 
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Figure 7— A number of cylinders can be used and they 
are controlled independently by the valve arrange- 
ment. 


Figure 8—A simple circuit which is used when rotary 
motion is required. 
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allows the relief oil to circulate and thus keep down the 
pressure within the requirements of the operation. In 
some of the heavy duty designs where telescopic cylin- 
ders are used and where the pressures are required to 
lift very large loads, a separate relief valve gives ade- 
quate protection as the pressures will vary with the 
position of the cylinder in each part of the stroke and 
will also vary due to the difference in diameter of the 
various telescoping sleeves. The source of power for 
this type of equipment is generally a power take-off 
arrangement, with two shafts, as shown in Figure 4, 
on the pumping unit itself. These shafts are extended 
from the pump so that the pump can always be oper- 
ated in one direction of rotation, but since the source 
of power may have right hand or left hand rotation, 
which is unknown until the particular transmission and 
chassis is selected, the pump can be taken from stock 
and used immediately without any alteration by the 
proper selection of one of the two pump drive shafts. 

The circuits discussed so far are comparatively inter- 
mittent in usage. For heavier duty application it is 
desirable to have a different type of circuit such as 
illustrated in Figure 5. Here a pump capable of con- 
tinuous operation is used with the oil circulating at all 
times and preferably at no pressure when no power is 
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needed. This means that the valve construction has to 
be such that, as the oil is circulating, it is directed from 
the pump through the valve and then returns to the 
tank, making a continuous circuit. When power is re- 
quired the valve spool is thrown into the position for 
raising the single-acting cylinder and the oil is diverted 
from the pump to the cylinder, which can be placed in 
any position for the best mechanical advantage. Upon 
reaching the point of extension that is required, the 
valve spool is returned to the neutral position. In this 
position the oil from the pump circulates freely as 
previously described, but the passage from the cylinder 
to the valve is blocked within the valve so that the 
cylinder is held in position. 

In Figure 6 identically the same circuit is illustrated 
as in Figure 5 except that a double-acting type of cyl- 
inder is used. The same type of valve construction is 
employed except that the circuit within the valve itself 
is designed to handle the double-acting cylinder. In the 
circuits illustrated in Figures 5 and 6, a relief valve is 
usually incorporated within the valve itself so that as 
relief pressures are reached the relief valve opens and 
the excess oil returns through the low pressure return 
line to the tank, and thus dissipates its heat within the 
volume of oil contained in the tank. 

Figure 7 is a continuation of circuit, Figure 5 and Fig- 
ure 6, except that additional cylinders which are to be 
controlled independently, but with a minimum of 
valving, are added to the circuit. This is accomplished 
by identical means illustrated in the last two circuits, 
but with a multiple type of control valve where as 
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Figure 9 — The motor shown in this circuit can be driven 
in either direction. 


Figure 10 — This sample circuit is used for many different 
types of work. 
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many cylinders are individually controlled as may be 
required. There also exist valves that permit operation 
of all cylinders simultaneously, but they are found 
rather impractical since it is to be remembered that the 
cylinder requiring the least amount of pressure to raise 
will always advance first, and as this system becomes 
nothing but a manifold system in the average valve, 
the cylinder with the heavy load may actually drop its 
load and the oil coming from the dropped load may help 
to push the cylinder with the light load to its extension. 
For certain specialized uses, there are some multiple 
valves that are so constructed that they are used for 
double-acting cylinders only, where two or more are 
to be operated simultaneously. This is accomplished by 
passages within the valve which directs the oil from one 
side of one cylinder to a second cylinder and, if the 
volume requirements are synchronized properly, is very 
effective for those particular needs. 

Up to this point, simple circuits where straight line 
motion and push or pull requirements are needed, have 
been discussed. There are, however, many places where 
rotary motion is required which can only be supplied 
by hydraulic motors. In this particular initial circuit 
shown as Figure 8, the same type of tank and pump 
illustrated in the preceding circuits 5, 6 and 7, is used. 
As long as the pump is operating and the by pass globe 
valve is closed, the motor will operate in one direction 
only. As the oil leaves the motor, it returns to the tank 
and circulates so that the oil should, with proper 
circulation, be comparatively cool. To vary the speed 
of the hydraulic motor, the globe valve is opened to 
by-pass some of the oil to the tank and to regulate the 
oil flow to suit requirements. This, of course, is a very 
simple way of doing it and is intended only as an illus- 
tration of the possibilities of hydraulic motor circuits. 

Figure 9 illustrates identically the same circuit except 
that in this case a control valve is inserted which allows 
the motor to be driven in either direction. This circuit 
generally contains a relief valve in it so that if an 
obstruction is met by the motor, the oil pressure is re- 
lieved and the motor stops until the obstruction is re- 
moved. The reversal of this motor is accomplished by a 
simple push or pull on the control valve spool and is 
instantaneous as long as the pressures are within the 
limitations of the system. This is a very effective means 
of securing rotary motion and if a hydraulic motor is 
made within the range of the requirements, a little used 
but effective source of power becomes available. The 
globe valve again is illustrated as representing the 
possibilities of varying speed by by-passing oil to suit 
the requirements. 

Another simple circuit, Figure 10, which is often 
employed for different types of work is one which more 
nearly represents some of the older steel mill applica- 
tions where the accumulator type of system was used. 
This is a circuit where a tank and a pump is used as in 
previous circuits but where the valve itself is a closed 
center type which does not allow the oil to bypass 
through the valve when it is in neutral position as in 
the previous circuits. Here is also employed a check 
valve so that once the oil has left the pump it cannot 
return. This means that as the oil is dead-ended in the 
closed center valve and cannot return to the pump, a 
pressure and volume is built up in the accumulator 
representing kinetic energy ready for use at any instant. 
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Figure 11— Dump bodies are usually activated by a 
hydraulic system. 


A double-acting cylinder is shown in Figure 10, but a 
single-acting cylinder or the multiple type of eylinder 
bank can be as easily employed. Generally in this type 
of system an electrical pressure control provides a means 
of cutting the motor in or out for driving the pump to 
maintain constant pressure in the accumulator. In many 
cases where the cylinders have a large volume require- 
ment, the pump may continue to operate when the 
cylinder is extended and the accumulator then becomes 
a dampening device which eliminates some of the possi 
ble pulsations in pressure that might result. 

The following illustrations are typical examples of 
the every day application of oil-hydraulic systems: 

Figure 11 uses a single-acting telescopic cylinder with 
a pump and control valve circuit as previously described 


Figure 12—A typical hydraulic usage is in lift trucks. 
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in Figure 2 or 3. The cylinder in this application raises 
or lowers the body as required. 

Industrial lift trucks as illustrated in Figure 12 em- 
ploy a hydraulic circuit using a combination of a single- 
acting cylinder for lifting the load and a double-acting 
cylinder for tilting the mast. Hydraulic power is pro- 
vided by a pump connected directly to the engine of the 
truck with the hydraulic power controlled through a 
combination valve controlling both the single and 
double-acting cylinders similar to the circuit described 
in Figure 7. 

A further development of the same circuit used on 
industrial lift trucks is illustrated on a front end loader, 
by which the raising, lowering and tilting of the bucket 
is controlled by a combination of double-acting eylin- 
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ders with a pump and a multiple control valve. 

As additional accessories are added to the various 
machines, the hydraulic circuits apparently become 
more complicated but actually are simply an enlarge- 
ment of the single and double-acting circuits that have 
been previously discussed. By taking these simple cir- 
cuits and applying hydraulic power through leverages, 
practically any type of motion and any amount of 
power can be made available and can be easily controll- 
ed by the operator of the machine. In practically all of 
the equipment the pumps, valves and cylinders used in 
the hydraulic circuits are usually of a standard stock 
design made in large volume and comparatively inex- 
pensive. In virtually no application is nonstandard 
equipment required. 
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Sparrows Point, Md. 


“Colored Slides and Motion Pictures of the Bear Tooth and 
Grand Teton Mountains and of Yellowstone Park” by 


A. J. Fisher, Assistant Chief Engineer of Construction, 
Bethlehem Steel Co., Bethlehem, Pa. 


Engineers Club, 1317 Spruce St., Philadelphia, Pa. 


PITTSBURGH SECTION 


Friday, December 14, 1951 
Christmas Dinner and Dance 


William Penn Hotel, Pittsburgh, Pa. 
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WASTE TREATMENT IN THE MODERN STEEL MILL 


.... industrial waste treatment is a prob- 
lem which steel plants are now attacking 


vigorously .... 


A THE steel industry, from the ore mines, blast fur- 
naces, coke ovens, steel furnaces, finishing mills, and 
manufacturing activities which produce finished prod- 
ucts, is now gearing itself to an all-out effort towards 
stream pollution abatement. In the short space of this 
paper, it is obviously impossible to discuss the various 
treatment methods which apply to all segments of the 
industry, rather, mention will be made of specific in- 
stallations along with descriptions of specific waste 
problems with the author’s comments and experiences 
concerning these. 

There are few in industry today who are not aware 
of the increasing efforts of governmental agencies to 
press for complete installations which correct the ad- 
verse characteristics of the effluents from industrial 
plants. 

Newspapers have been carrying on a running fight, 
and aided and abetted by the very active and well 
organized sportsmans groups, it is apparent that condi- 
tions previously accepted as normal practice in steel 
mill operation have now become intolerable when con- 
sidered from a stream pollution standpoint. 

Such a boom in pollution control activities has of 
course brought many people and groups into the field 
who are novices in sanitary engineering problems. For 
example, the terminology generally used in sanitary 
engineering to denote concentrations of polluting sub- 
stances and to describe the physical and _ biological 
characteristics of a stream or polluted water leaves 
many steel mill engineers at a loss to evaluate or place 
their plant or problem in a proper perspective. 

One of the most helpful and enlightening factors is 
the cooperative attitude and assistance which the 
Municipal, State and Federal pollution control agencies 
are giving or offering to industry in an effort to mutually 
assist each other in the solution of common problems. 
An example might be the Industry Action Committee 
for the Steel Industry formed this year by the Ohio 
River Valley Water Sanitation Commission. Another 
activity on a broader scale is the Technical Task Com- 
mittees which are being established to advise the Sur- 
geon General and the United States Public Health 
Service on the problems which confront various seg- 
ments of industry in the solution of their waste prob- 
lems. Certainly such getting together is to be com- 
mended and the persons contributing to such mutual 
assistance are especially worthy of commendation. 


*Formerly Supervisor Special & Sanitary Eng. Section, Plant Engi- 
neering Office, Ford Motor Co., Dearborn, Mich. 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 


By J. E. COOPER* 
Dubois-Cooper Associates 


Detroit, Mich. 


Today the indiscriminate discharge of polluting sub- 
stances to streams from new industries is largely a 
thing of the past. Most states now require that new 
plants, or substantial changes within existing plants, 
be first approved by the State Pollution Control 
Agency, and that the required treatment methods be 
installed at the time the changes are made. This of 
course will eliminate new pollution, however, what to 
do with existing pollution remains one of the largest 
“bugaboos” facing the steel industry at the present 
time. 

Phenol and spent pickling acid are those wastes most 
commonly associated with the steel industry. To these 
are added oil, cvanide, flue dust, mill scale, ammonia, 
naphthylene, and the metal finishing wastes in amounts 
varying according to the type of operation. 


PHENOLS 


Phenols from coke oven plants, are those wastes 
which have a direct bearing on the well-being of the 
general population since they adversely affect their 
public water supply. 

There are two general processes in commercial use for 
removing phenol from ammonia still wastes.'* One is a 
solvent extration method in which an oil solvent is 
used to extract the phenols from the liquor and the 
other depends on volatilization of the phenols from the 
liquor by means of steam. 

In the first, ammonia liquor is washed with the crude 
light oil recovered at coke plants. The oil extracts the 
phenols from the ammonia liquor and is then washed 
with a caustic solution to remove the phenols from the 
wash oil. The oil is thus regenerated for further use in 
phenol extraction and the phenol, as sodium phenolate, 
accumulates in the caustic solution. When as much as 
the caustic soda as practical has been converted to 
sodium phenolate, the solution is removed for recovery 
of phenol and is replaced with fresh caustic. 

In the volatilization process, steam is recirculated 
through the ammonia liquor, then through a caustic 
solution. In this manner a high grade of recovered 
phenol is produced. 

Each of the above processes with some variations, can 
recover 90-95 per cent of the phenol, however it is 


*Refer to Bibliography at end of article. 
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interesting to note that an ammonia still waste contain- 
ing, for example, 2500 ppm of phenol, of which 95 per 
cent was recovered by such a process, would still con- 
tain 125 ppm of phenol. This would require a dilution 
of 6,250,000 gal of water per 1000 gal of waste in order 
to meet the effluent objectives of the International 
Joint Commission for the Boundary Waters.'"® When it 
is considered that about 22 gal of still waste is produced 
per ton of coal carbonized,’ a battery of ovens handling 
3000 tons of coal per day would produce 66,000 gal of 
still waste. Carrying the above calculations a bit further, 
such a coke plant even with a dephenolizing installation 
would require 412,000,000 gal a day of dilution water 
for their treated wastes from the ammonia still alone to 
meet an effluent restriction of twenty parts per bil- 
lion (20 ppb). 

The above illustration is shown simply to point out 
that the effluent objectives of the International Joint 
Commission cannot be met simply by installing a known 
commercial phenol recovery process. Sufficient dilution 
water must be available or additional effluent treatment 
provided to meet such stringent desires. 

Other methods of phenol recovery or disposal such 
as the use of activated carbon for adsorption or pumping 
the still waste to the coke quench, have been proposed 
and tried but find objection for a variety of reasons. 

Research is under way in a number of locations on 
the phenol problem. The U.S. Public Health Service, 
through its Industrial Waste Section, is studying the 
effect of various operating procedures on the produc- 
tion of wastes at various coke ovens around the country. 
Mobile laboratories and a team of chemists and engi- 
neers are presently engaged in this work. 

At the Armeo Steel Plant at Hamilton, Ohio,’ a 
cooperative study is being carried on by the Ohio 
River Valley Water Sanitation Commission, the State 
of Ohio, the U.S. Public Health Service, and a number 
of manufacturers on the use of chlorine, chlorine dioxide, 
and ozone for phenol destruction. A pilot plant, to test 
these procedures, is now ready for operation to attempt 
the duplication of the successful initial laboratory 
studies. It is hoped these researches will provide a means 
to get at the traces of phenol with an economical and 
simple treatment. 


ACID WASTES 


Acid wastes from the steel industry vary widely in 
chemical characteristics, depending on whether they 
result from batch discards of spent acid baths or from 
continuous rinsing operations. The greater problem lies 
in providing satisfactory treatment of the batch dis- 
cards and discussions below will be directed primarily 
at that type of waste. It is rather surprising to some 
though, to learn that according to Siebert’ 85-90 per 
cent of the spent acid and metals in a strip mill are lost 
in dilute rinse waters and only 10-15 per cent in the 
spent pickle liquor batches. 

Utilization of the volume and natural alkalinity of 
receiving waters for disposal by dilution is the simplest 
and most commonly used method of acid disposal.’ 
To be effective, there are four basic requirements which 
must be met: 

1. There must be an ample volume of receiving water 
to provide sufficient dilution. 
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2. There must be sufficient alkalinity in the receiving 

water to neutralize the added acid. 

3. The wastes must not contain other pollutants 

whose concentration remains excessive. 

+. Adequate dispersion must be provided to elim- 

inate local concentrations of the waste in the 
receiving water. 

Since the greater share of acid waste problems are 
associated with the intermittent rapid discharge of such 
wastes to a sewer or stream, holding facilities are re- 
quired to extend the discard over a period of time. 

Referring again to the International Joint Commis- 
sion objectives,'® it is interesting to note that the iron 
(Fe) in waste pickling liquor, not acid, is the constituent 
which limits controlled dilution. Experiments made 
while the author was still at the Ford Motor Co. 
indicated that the Detroit River could assimilate 290 
gal of acid pickling liquor containing 7.3 per cent H,SO, 
and 5.35 per cent iron (both wt/vol) per million gal of 
river water when acid alone is considered. Based on the 
iron limitation, though only 4 gal of waste per million 
gallons of water could be disposed of in such a manner. 

Neutralization is the second most common method 
of disposal. Varying degrees of treatment are practiced 
depending upon the receiving stream or sewer system. 
In the case of some mills, neutralization with lime to a 
pH of 6.0-8.0 followed by disposal of the batch to the 
city sewer system is practiced. This applies especially 
in the large cities such as Detroit where the sludge does 
not interfere with sewage treatment. In larger mills 
and those in populated areas, the problem of final sludge 
disposal presents the most difficult hurdle. Neutralized 
sludge is a gelatinous slimy mass with a very low per 
cent of water. It resists mechanical dewatering with 
vacuum filters, centrifuges, etc., and lagooning is about 
the only practical disposal method. Recent research on 
neutralization has been largely directed at methods of 
producing a filterable sludge. 

A recent development by Hoak,* neutralization along 
with oxidation by air at controlled temperatures, offers 
promise that a filterable sludge of low volume can be 
produced. 

For a more complete description of the lime neutral- 
ization techniques the reader is referred to the excellent 
studies given by references (7), (8), (9), (10), (11). 

Sewage sludge conditioning with waste steel pickling 
liquor’? is a new development which may offer an outlet 


Figure 1 — Indirect cooler portion of new final cooler water 
recirculating system at Ford Motor Co. coke oven 
plant. 














































for limited quantities of the waste. In this process, 
settled sewage sludge is made amendable to dewatering 
over vacuum filters prior to incineration. At the present 
time, both the cities of Detroit and Dearborn are using 
this process. 


Sewage coagulation, that is, assisting the sedimenta- 
tion of solids from sewage, is another use for the pickling 
liquor. Unfortunately, the quantity which can be con- 
sumed is limited, thus this method provides an answer 
to only some of the strategically located mills. Coagula- 
tion of water has been practiced at the City Water 
Filtration Plant at Akron, Ohio," using waste steel 
pickling liquor which has been chlorinated. 


ACID AND FERROUS SULPHATE RECOVERY 


Many processes have been proposed and various ones 
installed to recovery acid and ferrous sulphate from 
waste steel pickling liquor. 

Hodge" described most of these processes and patents 
and presented a list of 138 references which are extreme- 
ly useful. Rather than again describe these methods, 
below are those which appear to this author to have 
appeal and worthy of further investigation and devel- 
opment. 

One of the most intriguing processes is that which 
depends on the use of differential solvents to depress 
the solubility of the ferrous sulfate. Methyl alcohol, 
acetone, or a number of other solvents will accomplish 
this. The spent liquor is merely agitated with equal 
volumes of solvent, and the ferrous sulphate immedi- 
ately crystallizes from solution. The solvent is then 
stripped from the decanted acid-solvent mixture and 
recycled. The acid is returned to the pickling tanks for 
reuse. 

Another process on which this author has been carry- 
ing on research and development is that of removing 
ferrous sulphate from spent acid wastes by refrigeration. 
In such a process, the pickling liquor is reduced to a 
temperature of 25-30 F and the crystallized copperas 
removed. The remaining acid solution is re-cycled 
through heat exchangers back to the pickling bath. 
There is further pilot plant study in order, however, 
this method appears to hold real promise in providing 
a continuous package-type acid regeneration plant. 

One promising study carried on some years ago by 


Figure 2 — Holding tank for spent acid pickling liquor at 
Ford Motor Co., Dearborn, Mich. From here the waste 
is trucked to Detroit Sewage Plant for use in sewage 
treatment. 
















which is a greater pollution hazard than generally 
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this author and his staff at the Ford Motor Co., was 
the neutralization of pickling liquor with lime after the 
pickling liquor had been diluted with a large volume of 
water. In this process, the dilution was great enough 
that the calcium sulphate formed remained soluble and 
only pure iron hydrate (a mixture of ferrous and ferric) 
was formed. The object was to produce a hydrate of 
such purity that it could be spray dried and chemically 
reduced to form powdered iron. 

If a satisfactory dewatering method could be found 
for the slurry from such a neutralization so that it 
could merely be sent to a sinter plant, the process 
would be a very attractive neutralization method. 
Sludge dewatering again remains the difficult problem. 


OIL WASTES 


Oil in cooling water from scale pits in rolling mills is 
one of the most common sources of pollution. Such oil 
is seldom emulsified to any extent and can be readily 
skimmed from the surface of the cooling water by a 
gravity séparator. 

It is possible that some of the new type skimmers 
being developed for the oil industry might be applicable 
to skimming oil directly from seale pits in spite of their 
varying water levels. 

Spent soluble oil emulsions from machine shop and 
roll grinding operations should be segregated and the 
emulsion broken separately. Numerous methods are 
available such as the use of calcium chloride in batch 
treatment tanks for treatment of spent emulsions. Ef 
forts should first be directed, however, toward extending 
the useful life of coolants by the controlled addition of 
disinfectants and the continuous removal of grinding 
solids. 


CYANIDE WASTES 


‘Toxic cyanides in steel mills originate at three main 
sources: 

1. Washed from the gas in the final cooler water of 

the coke ovens. 

2. Spent heat treat residues. 

3. Electroplating. 

Treatment of the final cooler wastes usually is ac- 
complished by closing up the system and re-circulating 
the water over a cooling tower. The cyanides are then 
lost to the atmosphere. At Ford, a new re-circulating 
system of a novel design has been installed where the 
final cooler water passes through indirect cooling coils. 
In this way, the concentration of cyanide builds up in 
the circulating water to an equilibrium after which no 
further cyanide is scrubbed from the gas. 

Treatment of spent cyanide residues from heat treat 
and plating operations involves the installation of a 
simple batch treatment plant at which the cyanide is 
treated with alkali and chlorine. Cyanide is decomposed 
in such a treatment to carbonate and ammonia, 


NAPHTHALENE 


Naphthalene is a waste from the final cooler water 
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Figure 3— Setting float level recorder during a waste 
survey. 


recognized. It is toxie to fish in low concentrations and 
is the cause of many odor complaints wrongly attributed 
to phenol. 
Recovery consists of either: 
1. Installing a recirculating system on final cooler 
water and skimming, centrifuging and drying the 
naphthalene which accumulates in same. 
2. Installing a tar extraction system whereby the 
naphthalene is extracted from the recirculated 
final cooler water with tar. 


FLUE DUST 


Losses of solids to the atmosphere is now being at- 
tacked by many local air-pollution control authorities 
and as a result, there is a tremendous upswing in the 
installation of dust collectors in steel mills. Of these, 
the wet type may create a stream pollution problem 
unless adequate means are initially installed to remove 
the solids from the waste air wash water. Mechanical 
water clarifiers which permit the continual discharge of 
both separated sludge and clear effluent are utilized to 
keep the solids from contributing to stream pollution. 

Usual flue-dust thickeners which recover the bulk of 
the solids from blast furnace dust collectors are often 
major sources of stream pollution. They are very effi- 
cient when only the value of the recovered solids is 
considered but many are notoriously inefficient when 
the effluent is considered based on its effect upon a 
stream. Secondary treatment, consisting of the addition 
of a chemical coagulent to a secondary settling unit of 
the type of settling used in water and sewage treatment 
appears to be a coming practice in further purification 
of wet washer waters. 
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SUMMARY 


The above presentation has referred to specific waste 
problems within a steel mill. 

Insofar as the large volume of miscellaneous waste 
water from the steel plant is concerned, it is recom- 
mended that the total flow pass through a simple 
treatment plant where the following functions are per- 
formed: 

1. All coarse solids ete., should be settled in a primary 

settling unit of short detention where scale and 

large solids can continuously be removed. 

2. The partially clarified water should then pass to a 
circular or rectangular settling unit of the newer 
type designs which provide for a high efficiency 
of fine solids removal in a relatively small area. 
3. Provision should be made for continuous removal 

of solids from the settling basin by means of sludge 
flight collectors and continuous skimming of oil 
from the surface. 

+. Ordinarily, when the above three steps are taken, 

the controlled addition of a small amount of 
coagulant will clarify the effluent so exceptionally 
well that it should be recirculated for use again in 
the mill rather than discarded. Very often it is 
much clearer than the raw river water. 

In place of putting in a separate concentrator, as in 
item 2 above, the Ford Motor Co. is cooperating with 
one equipment manufacturer on the development of a 
continuous scale removal device which will remove the 
larger scale from scale pits right at the job. The value 
in such a system is readily apparent. 

The Alan Wood Steel Co., at their Ivy Rock, Pa. 
plant, recently installed a system similar to that de- 
scribed above. The Armco Steel Corp., at their Middle- 
town, Ohio plant, is now installing such a treatment 
plant. The U.S. Steel Co., in one of their Eastern 
plants, is reported to be planning secondary treatment 
(improved purification) to clarify their blast furnace 
thickener overflow. 
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INSTRUMENTATION FOR IMPROVED 
ROLLING TEMPERATURE CONTROL 


By L. D. CULP 
Leeds & Northrup Co. 
Philadelphia, Pa. 


.... adequate instrumentation is essen- 
tial in obtaining the most efficient roll- 
ing operation .... 





A THIS paper will discuss the very important part 
that temperature plays in the rolling of quality steel 
product and also describe the instrumentation that is 
available for measuring, indicating, and recording these 
temperatures. In general, the temperature problem is 
quite similar in the various types of rolling mills whether 
they be rod mills, rail mills, merchant mills, strip mills, 
ete. In the average mill we first become interested in 
temperature in the reheating furnace. From this point 
on down through the mill, temperature is an important 
consideration during the various stages of rolling until 
the finished product finally leaves the mill. 

For our discussion we will consider more specifically 
the application of temperature instrumentation to the 
continuous hot strip mill as a typical rolling mill in the 
steel industry. Temperature instrumentation as applied 
to this type of mill is probably more advanced and more 
complete than on any of the other rolling mills. 

Figure 1 shows a schematic layout of a typical 
temperature installation on a hot strip mill. Starting 
with the slab heating furnaces at the left-hand side, 
we follow the temperature instrumentation down 
through the roughing mill, the finishing mill, and on to 
the coilers or pilers. We will now consider in more 
detail the equipment used for making these various 
temperature measurements and the purpose each serves 
in improving overall rolling practice. 

Starting at the slab heating furnaces, we are faced 
with probably the most important temperature problem 
in the entire mill. There has been considerable improve- 
ment in design of slab heating furnaces since the original 
furnaces were built for the first continuous hot strip 
mills. These improvements in furnace design have made 
possible the use of automatic temperature control, air- 
fuel ratio control, and furnace pressure control to pro- 
vide uniformly heated slabs at the proper temperature 
for rolling. Considerable work has likewise been done 
in improving the automatic controls on these furnaces. 
The average temperature control on these furnaces 
measures and controls a temperature which is probably 
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more closely related to the furnace temperature itself 
than to the slab temperature. Under continuous opera- 
tion this method of control is fairly satisfactory but it 
is very unsatisfactory during times of mill delay, par- 
ticularly if the delay extends over a fairly long period 
of time. With the conventional type of control the 
operator must reset the various temperature control 
points at the start of these delays and then must again 
reset these control points when the mill begins rolling. 
Therefore, the quality of heating is dependent very 
much upon the operator’s judgment and his alertness 
and even under the best of circumstances considerable 
overheating and underheating is experienced at these 
times. In an effort to improve temperature control, 
considerable work has been done to satisfactorily 
measure slab temperature rather than furnace tempera- 
ture and a complete report on some of this work is 
covered in a paper presented by Mr. Fred S$. Bloom at 
the annual AISE Convention in Cleveland in 1948. 


Figure 1 — Schematic layout for a typical temperature 
installation on a hot strip mill is given here. 
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Figure 2 — Temperature control for slab heating furnace. 


See “Controlling and Measuring Steel Temperatures in 
Billet Heating Furnaces,” Proceedings AISE, 1949, p 
670. According to Mr. Bloom’s paper, the quality of 
heating was improved considerably when radiation 
pyrometers were employed to sight directly upon the 
slabs in the furnace to measure slab temperature as 
compared to previous practice of sighting into closed 
end tubes measuring essentially furnace temperature. 
The direct measurement of slab temperatures in a fur- 
nace presents sizeable problems in avoiding flame and 
smoke plus the problems of non-uniform loading of the 
furnace, loose scale on the slabs, ete. However, in spite 
of these difficulties, it has been found possible to obtain 
satisfactory results by careful installation of the equip- 
ment for measuring slab temperatures in the furnace. 

The temperatures measured by this method are sur- 
face temperatures and their relation to average slab 
temperature or to center slab temperature depends upon 
the degree of soak. Here again under continuous opera- 
tion, the degree of soak at any particular place of meas- 
urement in the furnace will remain fairly constant and 
the measurement of surface temperature becomes in- 
dicative of average slab temperature. However, during 
times of mill delay or even during times of mill speed-up, 
the degree of soak changes, and slab surface temperature 
bears a different relationship to average slab tempera- 
ture. In order to compensate automatically for the vari- 
able degree of soak encountered in the normal operation 
of these furnaces, a special temperature control system 
has been devised which utilizes a temperature-difference 
or temperature gradient measurement as a measure of 
the degree of soak. 

Figure 2 shows a schematic diagram of this special 
temperature control equipment which has been applied 
to a conventional 3-zone slab furnace. 

In the soaking zone (right-hand section) it has been 
found satisfactory to measure furnace temperature as a 
measurement of slab temperature because of the rela- 
tively small differential between these two tempera- 
tures. Therefore, in this zone, temperature measure- 
ment is made by sighting a radiation pyrometer upon a 
closed end tube. The closed end of the tube is located in 
a dished-out section of the roof in order to minimize the 
direct flame effect upon the tube temperature. This 
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temperature is recorded and is controlled through a 
proportioning control system by regulating the fuel 
supply to the front zone burners. 

». Keep in mind that although we are here limiting our 
discussion of temperature control to the regulating of 
the fuel supply to the furnace, neverthless, the effect 
of air-fuel ratio control and furnace pressure control are 


very important factors in obtaining good heating prac- 
tice. 

In the heating zone (center section of Figure 2) a 
radiation pyrometer is mounted on the side of the fur- 
nace and sights through an open end sighting tube upon 
the ends of the slabs measuring slab end surface temper- 
ature. By exercising a certain amount of care in charg- 
ing the furnace it is possible to line up the slabs so that 
a satisfactory target is provided for this tube. The 
recording controller, through a proportioning control 
system, regulates the fuel supply to both the top and 
bottom burners to maintain the desired slab tempera- 
ture. The ratio of fuel supply to the top burners as 
compared with the bottom burners can be set by the 
operator and does not normally require any further 
adjustment. 

A second Rayotube (left-hand section of Figure 2) 
located back in the preheating zone of the furnace 
sights upon the ends of the slabs in a manner similar to 
the one in the heating zone. This preheat temperature 
is recorded on a recording controller which instead of 
regulating a fuel supply to the furnace directly, fune- 
tions through a proportioning control system to reset 
automatically the control point setting of the heating 
zone controller. Under normal operation a temperature- 
differential is set up between the preheating zone and 
heating zone controllers and with the furnace in con- 
tinuous production this differential is maintained. 
However, during a mill delay, there will tend to be an 
increase in the slab surface temperatures as well as an 
increase In the degree of soak. The heating zone con- 
troller will begin throttling back on the fuel supply to 
the top and bottom zone burners, in order to prevent 
this increase of slab temperature in the heating zone. 
At the same time, the slabs in the preheating zone will 


Figure 3 — The radiation pyrometer is located on the side 
of the furnace and sights on the end of the slab. 





IRON AND STEEL ENGINEER, NOVEMBER, 1951 











cei 








begin to increase in temperature and as this increased 
temperature is recorded on the preheating zone recorder, 
it will automatically and gradually lower the control 
point setting of the heating zone controller. The extent 
to which this control point setting is lowered is a func- 
tion of the increase in temperature of the slabs in the 
preheating zone, which, in turn, is a measure of the 
duration of the mill delay and a measure of the change 
in the degree of soak. 

Upon resumption of rolling in the mill, the reverse 


temperature changes take place in the furnace. Colder 


slabs move into the preheating zone and the preheating 
zone controller then gradually raises the control point 
setting of the heating zone controller, which, in turn, 
increases the fuel supply to the top and bottom zone 
burners to maintain the desired higher slab surface 
temperature. Eventually the normal temperature- 
differential is established between these two controllers. 

Thus, a control system has been provided which 
automatically corrects for upsets in furnace operation 
and makes the necessary firing adjustments in order to 
prevent overheating or underheating of the slabs in the 
heating zone. This insures that the slabs always enter 
the soaking zone at essentially the same average temper- 
ature, and, therefore, all slabs enter the mill at the 
desired temperature for rolling. 

In general, the mill requires that the slab be heated 
to as high a temperature as possible without melting 
the scale formation on the slab surface. In order to 
insure hot slabs and at the same time insure against 
melting of the scale requires that the temperature con- 
trol operate within a fairly narrow band necessitating 
the utmost in accuracy of measurement and sensitivity 
of the control system. 

Figure 3 shows the radiation pyrometer tube located 
on the side of the furnace sighting horizontally through 
an open end tube upon the end of the slab. This mount- 
ing is used in both the preheating and heating zones. 

Figure 4 shows the radiation pyrometer located above 
the roof of the soaking zone, sighting down into the 
closed and target tube. Immediately in back of this 
assembly can be seen the furnace pressure measuring 
pipes. 


Figure 4 — The pyrometer shown here is located in the 
roof of the soaking zone. 
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Figure 5 — The temperature recorders are located at a 
central temperature station below the speed control 
pulpit of the finishing mill. 


Referring again to Figure 1 we will next follow the 
heated slab as it is discharged from the furnace and 
starts to move down through the mill. The scale is re 
moved in the scale breaker and the slab is reduced in 
thickness in the roughing stands. After the last roughing 
stand, we come to the first point of temperature meas 
urement in the mill proper. 

At this point, the steel surface is normally clean and, 
of course, at these temperatures in contact with air, iron 
oxide is formed on the surface. This provides a satis- 
factory condition for measuring the surface temperature 
either with an optical pyrometer or a radiation pyrom 
eter. The iron oxide surface, even though it is out in the 
open, has a fairly high and constant emissivity, partic- 
ularly in the visible range, so an optical pyrometer 
produces an accurate temperature reading. For example, 
an optical, calibrated for black body conditions, will 
give a reading of 1993 F when sighted upon a steel plate 
which is at a temperature of 2000 F. The reading will 
be only 7 degrees low. A radiation pyrometer, sighted 
upon the same steel plate, will give a reading of 1907 F. 
This reading is 93 degrees low. However, since the 
emissivity does remain essentially constant, the optical 
can be used as a means for calibrating the radiation 
pyrometer under actual operating conditions. This cali 
bration is accomplished by means of an emissivity 
compensating dial adjustment in the temperature re 
corder and after once being calibrated, the radiation 
pyrometer measures the surface temperature accurately. 

Before the development of the high speed radiation 
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Figure 6 — A typical roughing temperature record. 


pyrometer and recorder, the optical was used exclusively 
to measure the temperature of the steel slab at the vari- 
ous points in the mill. The optical pyrometer is inher- 
ently an accurate instrument, but in measuring temper- 
ature it involves the “human element” of the operator 
and has the added disadvantage that the reading cannot 
be recorded automatically to provide a permanent 
record. Therefore, the use of the radiation pyrometer 
has proved to be much more satisfactory for this appli- 
cation. The radiation pyrometer and the recorder must 
be of the high speed type, particularly at the finishing 
stands and coilers, in order to provide a detailed temper- 


Figure 7 — The temperature of the moving sheet is being 
measured after the last roughing stand. 
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ature record of the fast moving strip. The radiation 
pyrometer commonly used for these applications has a 
response time of 1.3 seconds to reach 99 per cent of the 
reading. The instrument used to record these tempera- 
tures is fast enough to keep up with the reading of the 
pyrometer. The recorder chart is usually driven at a 
speed of 2 inches per minute in order to provide a de- 
tailed temperature record. When temperatures are not 
being recorded, the chart drive is automatically stopped 
in order to keep the temperature records close together 
for convenient inspection. 

The temperature measurement after the last roughing 
stand is recorded back near the slab heating furnaces in 
order to provide the heater with a record of not only 
average slab temperature but also temperature varia- 
tions throughout the length of the slab. This serves as a 
positive guide to the furnace operator in making control 
point settings on the furnace temperature controllers 
and in making burner adjustments to insure uniform 
heating from one end of the slab to the other. This 
temperature is also recorded at the central temperature 
station near the finishing stands to make this record 
available for the operating and metallurgical depart- 
ments. 

Figure 5 shows the location of temperature recorders 
at the central temperature station beneath the finishing 
mill speed control pulpit. Here the record is conven- 
iently available to both the roller and metallurgical 
department inspector. 

Figure 6 shows a typical roughing temperature 
record. Usually the operators try to maintain a temper- 
ature of 2000 F at this point in the mill. 

Figure 7 shows a typical mounting of the radiation 
pyrometer after the last roughing stand. 

Referring again to Figure 1, we see that the slab after 
leaving the roughing stands moves along the holding 
table to the finishing mill. Before entering the finishing 
stands, another measurement of slab temperature is 
made. This temperature measurement is particularly 
important when rolling steel which is “hot short” in 
order to make certain that it is below the “hot short” 
temperature range before the finishing rolling is begun. 


Figure 8 — Radiation pyrometer is located so as to measure 
the strip temperature just before the last pass. 
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Figure 9 — This radiation pyrometer is mounted over the 
runout table just ahead of the coilers. 


The next temperature is measured as the strip leaves 
the finishing stands. The radiation pyrometer for this 
measurement can be located either before or after the 
last finishing stand. This temperature is recorded at the 
central temperature station and is also indicated at the 
assistant roller’s desk and up in the finishing mill speed 
control pulpit to serve as a record for the operating and 
metallurgical department, and at the same time serve 


Figure 10 — A complete installation of remote tempera- 
ture indicators gives the operator essential informa- 
tion. 
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as a guide to the operators in setting proper mill speed, 
flow of cooling water on rolls, ete. There is some differ 
ence of opinion as to whether this temperature should 
be measured before or after the last finishing stand, but 
in most installations the location is determined almost 
entirely by mill conditions, such as the amount of water 
and steam on the strip and in the atmosphere at the 
two locations. 

The combination of finishing temperature and coiling 
temperature determines to a great extent the general 
physical and metallurgical properties of the steel; such 
as type of finish, hardness, strength, drawing properties, 
grain size and structure, etc. In the modern mill, the 
metallurgical department establishes temperature speci 
fications for finishing and coiling each type of steel, and 
these become a part of the production specs on each 
order. It is then up to the production department to 
meet these temperature specifications when rolling the 
steel and in doing this, the temperature instrumentation 
becomes their main guide. If the finished product does 
not meet the customer’s specifications for physical 
properties, the temperature records are consulted to 
determine whether or not the temperature specifications 
were met during the various stages of rolling and in this 
way become a valuable guide in establishing future 
rolling specifications. 

Figure 8 shows a typical installation of the radiation 
pyrometer between the fifth and sixth stands of the 
finishing mill measuring the strip temperature just prior 
to the final pass. The unit is seen at the upper right-hand 
corner of the picture and it is readily noted that there 
is a clear sighting path between it and the strip passing 
through the mill. In the lower left-hand corner of the 
picture can be seen a steam jet which is located on the 
fifth stand near the strip to blow water off the strip 
before the spot at which the tube is sighted. This 
insures a clean target and an accurate temperature 
measurement. A jet of air passes through the radiation 
pyrometer housing down toward the strip and this also 
helps provide a clear path for the measurement. Note 
that the arm on which the tube assembly is mounted 
is free to swing out of its normal position. This type of 


Figure 11 — Photograph illustrates method of mounting 
and driving transmitter in temperature recorder. 
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Figure 12 — Pyrometer installation on rod mill. 


mounting prevents damage to the unit in the event of 
a cobble between these stands. 

Referring again to Figure 1, we see that from the 
finishing stand the strip proceeds down the run out 
tables to the coiler where another very important 
temperature measurement is made. The temperature of 
coiling determines to a great extent the final grain size, 
and, hence, physical properties of the steel and also 
determines the type of scale formed during the cooling 
process. In order to obtain the desired grain size and 
also a type of scale which can be readily removed in 
later pickling, the metallurgical department specifies 
proper coiling temperatures. These temperatures are 
controlled by regulating the water sprays located on the 
run out table between the finishing stands and the 
coller. 

Figure 9 shows the mounting of a radiation pyrometer 
over the run out table just ahead of the coilers. This 
temperature is recorded back at the central temperature 
station and is also indicated in the coiler control pulpit 
or at the assistant roller’s desk to serve as a guide to the 
operation of the water cooling sprays. 

Figure 10 shows a complete installation of remote 
temperature indicators at the crop end shear desk and 
illustrates how the various rolling temperatures are 
made available to the operator. At the extreme right- 


Figure 13 — Pyrometer installation on rail mill. 





hand side of the desk is seen a self-synchronous type of 
indicator indicating finishing temperature. The next 
three indicators of the voltmeter type indicate, respec- 
tively, roughing temperature, holding table temperature 
and coiling temperature. 

The voltmeter type of remote indicator is energized 
from a slidewire located in the temperature recorder. 
The self-synchronous type of remote indicator is oper- 
ated from a self-synchronous transmitter located in the 
temperature recorder. 

Figure 11 shows the method of mounting and driving 
this type of transmitter in the temperature recorder. 

As stated previously, we have limited our discussion 
to temperature instrumentation as applied to the wide 
hot strip mill. The following figures illustrate some 
applications to other rolling mills. 

Figure 12 shows an installation on a rod mill. Figure 
13 shows an installation on a rail mill. Figure 14 shows 
an installation on a narrow strip mill. Because of the 
narrow target, the tube must be located close to the 
strip. Note the rugged protection device located ahead 





Figure 14 — Pyrometer installation on narrow strip mill. 


of the tube to protect it from damage due to cobbles. 

In the above discussion we have attempted to de- 
scribe instrumentation that is available for measuring 
and controlling temperature in the various types of 
rolling mills. This instrumentation controls temperature 
in the reheating furnace and records and indicates 
temperatures along the rolling mill providing a valuable 
guide for the metallurgical and production departments 
serving a vital part in the rolling of quality steel prod- 
uct. 





DISCUSSION 


PRESENTED BY 


L. D. TINSLEY, Superintendent, Great Lakes 
Steel Corp., Ecorse, Mich. 


L. D. CULP, Leeds & Northrup Co., Philadelphia, 
Pa. 


L. D. Tinsley: I would like to know if they have 
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had any difficulty in controlling the top and bottom 
zone. I noticed in one figure they were controlling both 
the top and bottom zone with a single instrument. 

L. D. Culp: We have experienced some difficulty;in 
controlling the top and bottom zones independently by 
means of two separate instruments. The close proximity 
of the two temperature measuring elements results in 
an interaction between the two controls which makes 
the overall control somewhat unstable. This problem is 
solved by paralleling the fuel valves for both zones and 
controlling them from the top zone recording controller. 
The bottom zone recorder then serves as a guide to the 
operator in setting up the paralleling ratio between the 
top and bottom burners in order to maintain the de- 
sired temperatures in both zones. 

Member: In Figure 1 you had a temperature con- 
trol on the pre-heating zone as the slabs come into the 
furnace, and then you had another control on the 
heating zone, or top zone; with a temperature differ- 
ential set up between the two. What approximately is 
the temperature differential, and in order to avoid over- 
heating, what is the rate of response on re-setting that 
control temperature in the heating zone, how fast can 
it control? 





L. D. Culp: The temperature differential between 
the pre-heating zone and top zone controllers will de- 
pend upon the relative location of the two measuring 
elements. On a typical installation this differential was 
approximately 300 F with the top zone controller set 
at 2400 F and the preheat zone controller at 2100 F. 

The rate of response of automatically resetting the 
control point on the top zone temperature controller is 
made fast enough to head off slab temperature increases 
during mill delays. Actually, this control point can be 
reset as fast as 100 F in one minute. 

Member: Is it fast enough to duplicate a manual 
control setting? In other words, the heater usually sets 
the control point down, and I was just wondering if it 
would match that. 

L. D. Culp: The control point is not reset as fast 
automatically as the heater would reset it manually. 
However, as soon as the control point starts to move, 
the proportioning control starts to change the fuel 
input accordingly. Experience with this control arrange- 
ment has shown that during mill delays, the speed of 
response is rapid enough to prevent any overheating 
of the slabs which is the primary purpose of the cascade 
control. 
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COKE AND BY-PRODUCTS IN 1950 


....data from the Mineral Market Re- 
ports M.M.S. No. 1991, July 1951: M.M.S. 
No. 1992, August 1951 and M.M.S. No. 


2027. October 17, 1951 .... 


A PRODUCTION of coke in the United States in 1950 
increased 14 per cent over the 1949 output according to 
the Bureau of Mines, United States Department of the 
Interior. The gain in production would have been great- 
er had all coke ovens available and in workable condi- 
tion operated at normal rates during the first quarter of 
the year. However, the 3-day work week and several 
work stoppages for varying periods in the bituminous 
coal industry, prior to the negotiation of a new manage- 
ment-labor contract on March 6, 1950, hampered coke- 
oven operations and reduced the production of coke 
greatly during the quarter. High consumer demand and 
the outbreak of war in Korea accelerated requirements 
for durable goods and, consequently, demand for coke 
in the metallurgical industries increased rapidly in the 
latter months of 1950. In response to the enlarged re- 
quirements, coke-oven producers stepped up operating 
rates to capacity levels, and many idle beehive plants 
were rehabilitated and placed in operation. Production 
of beehive coke in the last quarter of the year was at a 
rate in excess of 7,400,000 tons per year. 

The rapid increase in coke requirements centered 
attention on coking capacity and new oven construction. 
The high operating rate maintained generally in the 
coke-oven industry since the beginning of World War II 
has undoubtedly accelerated oven failures. Evidence of 
this is clearly shown by data collected by the Bureau 
of Mines from operating companies for the calendar 
year 1950, which indicated new construction had not 
offset oven failures but that annual coke capacity of 
slot-type ovens had actually declined 1,221,900 tons. 
The volume of new construction in 1950 was limited by 
shortages of silica brick and other essential construction 
materials. These shortages must be overcome in order 
that new coke oven construction can be maintained at 
a high rate over the next few years to meet anticipated 
requirements of metallurgical coke. At the close of 1950, 
706 new ovens with an annual capacity of 3,992,600 tons 
were under construction and contracts were pending 
for a number of additional batteries. 

Substantial gains were registered over 1949 in the 
production of coal chemicals, but the 1950 totals were 
lower than in 1948. As benzene is the principal raw 
material for styrene, phenol, and aniline, all vital to the 
civilian economy and National defense, it has been 
receiving much attention in government and industry 
circles. National Production Authority Regulation No. 
1, dated September 1950, lists it among the six most 
critically scarce chemical materials. Coke ovens are our 
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principal source of benzene, but at recent conferences 
between government and industry representatives, it 
was generally agreed only minor increases in benzene 
output could be expected from coke ovens and that 
production from petroleum would have to be increased 
rapidly to meet anticipated needs. The heavy demand 
for benzene stimulated prices, and the average price per 
gallon of benzene sold by coke-oven operators increased 
from $0.189 in 1949 to $0.252 in 1950. Prices on other 
light oil derivatives increased also but ammonium 
sulfate dropped considerably. The decline in sulfate 
prices was due chiefly to the expansion of production 
by synthetic ammonia producers. Total value of coke 
and breeze produced, and coal-chemical material sold 
exceeded $1,000,000,000 for the fourth consecutive year, 
totaling $1,278,947,383. 


PRODUCTION OF COKE 


In 1950 the average daily rate of by-product coke 
was 183,000 tons; the average daily production in bee- 
hive ovens was 16,000 tons. Leading states in the order 
of their importance in the manufacture of by-product 
coke were Pennsylvania, Ohio, Indiana, Alabama, and 
New York. Alabama just nosed out New York which 
was in fourth place in 1949, and resumes the position 
which it has held for a number of previous years. These 
five states combined produced about 46,148,000 tons or 
69.2 per cent of the national production of by-product 
oven coke. The leading producer of beehive coke was 
Pennsylvania with 5,193,191 tons or 89 per cent of total 
beehive production. Of all the coke produced, Pennsyl- 
vania was by far the leading producer with 21,526,189 
of the total 72,718,038 tons or 29.6 per cent. This was a 
slight increase from the 27.8 per cent share which 
Pennsylvania had in 1949. 


NUMBER AND CAPACITY OF OVENS 


At the end of 1950, there were 14,982 by-product 
ovens in existence with a total annual capacity of 72,- 
488,200 net tons. This is a slight drop for the second 
successive year, and compares with 15,104 ovens with 
an annual capacity of 73,710,100 net tons at the end of 
1949. During the year, 696 ovens were abandoned and 
574 new ovens with an annual capacity of 3,086,300 
tons were put into service. There were 706 ovens with 
an annual capacity of 3,992,600 tons under construction 
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as of December 31, 1950. There were 17,708 beehive 
ovens in existence with an annual capacity of 11,571,500 
tons, of which 15,062, with an annual capacity of 
9,920,300 tons were in operating condition at the end 
of the year. About 2088 ovens were rebuilt or repaired 
during the year, of which all except 18 were located in 
Pennsylvania. Beehive ovens abandoned during the 
year totaled 213, and there were 145 under construction 
at the end of the year. 

Although there is a huge coke oven building program 
underway, the heavy demands on the ovens has resulted 
in obsolescence at a rate somewhat faster than the con- 
struction program. As a result metallurgical coke for 


merchant and utility coke plants to help meet blast 
furnace coke requirements. In addition, imports of coke 
almost doubled in 1950 totaling 437,585 tons compared 
with 277,507 tons in 1949. Exports on the other hand 
totaled 397,846 in 1950 compared with 548,256 in 1949. 
Imports thus exceeded exports in 1950 for the first time 


since before World War I. 


COAL CHARGED INTO COKE OVENS 


In 1950, 104,014,695 net tons of coal were charged 
into coke ovens. Of this, 94,926,310 tons, valued at 
$822,586,316 or $8.67 a ton were charged into slot type 
ovens, and 9,088,385 tons valued at $51,769,434 or 
$5.70 a ton were charged into beehive ovens. Included 
in this figure are 169,275 tons of anthracite valued at 
$1,311,021 or $7.74 a ton which were charged into slot 
type ovens. 

The cost of coal (1.42 tons) required to make one ton 
of by-product coke was $12.31 in 1950. Similarly the 
cost of coal (1.56 tons) required to make one ton of 
beehive coke was $8.89 a ton. This is up from the 
$12.18 and $8.50 a ton in 1949. The trend towards 
washed coal continues and of the 94,926,310 tons of coal 
charged into by-product ovens, over 37,792,326 tons 
were washed compared with 32,647,324 tons which 
were washed in 1949. The percentage of washed coal is 
thus 39.9 per cent for by-product ovens. At the beehive 
ovens, 1,596,836 tons were washed of the 9,088,385 
tons charged. 

The leading states in the mining of coking coal in 
order of importance are West Virginia, Pennsylvania, 
Kentucky and Alabama. Of the 100,880,311 tons of coal 
produced, West Virginia produced 37,297,646 tons; 
Pennsylvania, 32,132,219 tons; Kentucky, 13,117,419 
tons; and Alabama, the fourth state produced 8,873,356 
tons. 


COKE PRODUCED AND SOLD OR 
USED BY PRODUCERS 


The total quantity of coke reported used in blast 
furnaces was 61,039,227 tons or 83.1 per cent of the 
total. This is higher than the 51,356,617 tons or 81.3 
per cent of the total consumed in 1949. The percentage 
used in blast furnaces thus rose 1.8 per cent. The coke 
used per net ton of pig iron and ferro-alloys was 1865.5 
lb compared with 1895.8 in 1949 thus continuing the 
down trend of the last three years. Since the yield of 
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coke from coal was 70.5 per cent per net ton of pig iron 
and ferroalloys, 2646.1 lb of coking coal were used per 
net ton of iron. The comparable figure of the American 
Iron and Steel Institute of 1843.1 lb of coke per net ton 
of pig iron in 1950 excludes the furnaces which make 
ferroalloys. The total sales of by-product and beehive 
coke to other than affiliated companies for blast furnace 
use was 6,941,831 tons. Coke sold for domestic fuel was 


2,565,176 tons. 


STOCKS OF COKE AND COKING COAL 


According to reports of by-product coke plants as of 
January 1, 1951, stocks of furnace and foundry coke 
totaled 764,665 tons, domestic and other coke totaled 
327,997 tons and the stock of coke breeze was 1,114,662 
tons. This is a drop of about 10 per cent in the level of 
furnace and foundry coke and a drop of about 62 per 
cent in the level of domestic coke from the previous 
year. Stocks at beehive oven plants are much less, and 
coke for furnaces and foundries at these plants totaled 
17,952 tons, domestic and other coke totaled 100 tons 
and stock of coke breeze totals 5253 tons. The coke 
stock, at beehive plants was thus about one-third that 
of the previous year and this drop is even more signifi- 
cant when the fact is taken into account that the num- 
ber of beehive ovens increased appreciably during the 
year. 

As a result of the labor disturbances in the coal 
mining industry in the first part of 1950, coal stocks 
dropped markedly from a high during the year in Jan- 
uary 1950 of 1,280,984 tons to a low in March of 
549,897 tons. With the signing of a new labor contract 
on March 6, 1950, stock began to rise and by the end 
of the vear had recovered to about 1,100,000 tons. 


GROSS VALUE IN YIELD OF BY-PRODUCTS 


The gross value of by-products sold in 1950, but 
exclusive of the value of tar used by the producer and 
the value of coke breeze produced, and including the 
value of the surplus gas sold was $274,692,471 or 28.2 
per cent of $976,913,202 (the gross value of the coke 
produced). Average value of coke, breeze and coal- 
chemical materials was $17.96 per ton coke consisting 
of $4.24, $0.27 and $13.45 for each of these three 
materials respectively. The average yield of the primary 
coke products was about the same in 1950 as in 1949. 
In 1950 the average vield of tar decreased slightly from 
7.81 to 7.79 gal per ton of coal; ammonium sulfate or 
equivalent decreased from 20.08 to 19.89 Ib per ton, 
crude light oil increased from 2.77 to 2.81 gal per ton, 
and the average yield of gas increased from 10.25 to 
10.32 M cu ft per ton. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


The 14 per cent increase in coke output in 1950 over 
1949 resulted in a corresponding increase in the quantity 
of coke which was distributed. The total movement of 
coke was 73,373,618 tons. Beehive ovens were an im- 
portant factor in the increase of coke product, and the 
proportion of coke furnished by beehive ovens rose from 
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TABLE | 
Statistical Trends of the Coke Industry in the United States 





1937 1947 1948 1949 1950 
Production: 
Oven coke net tons 49,210,748 66,758,549 68,284,357 60,222,481 66,890,618 
Beehive coke net tons 3,164,721 6,687,301 6,577,571 3,414,948 5,827,420 
Total net tons 52,375,469 73,445,850 74,861,928 63,637,429 72,718,038 
Per cent oven coke 94.0 90.9 91.2 94.6 91.8 
Stocks of coke, end of year net tons 2,595,287 1,032,237 1,593,441 1,769,456 1,110,714 
Exports, all coke net tons 526,683 835,059 706,190 548,256 397,846 
Imports, all coke net tons 286,364 104,093 161,400 277,507 437,585 
Indicated consumption, all coke net tons 51,271,929 72,611,413 73,755,934 63,190,665 73,416,519 
Disposal, all coke sold or used: 
Furnace coke net tons 36,751,969 57,636,505 59,285,506 51,514,853 60,918,549 
Foundry coke net tons 2,038,822 3,650,001 3,750,659 2,778,868 3,523,396 
Other industrial coke (including producer 
and water gas) net tons 4,597,894 8,028,791 7,733,382 6,412,672 6,366,497 
Domestic coke net tons 8,107,518 3,977,328 3,445,309 2,755,840 2,565,176 
Carbonizing equipment: 
By-product ovens in existence, end of year 12,718 14,728 15,139 15,104 14,982 
Beehive ovens in existence, end of year 12,194 13,443 14,078 13,662 17,708 
By-product ovens under construction, end of year 259 572 350 562 706 
Cost of coal charged, oven-coke plants, average per ton $3.74 $6.78 $8.13 $8.52 $8.67 
Prices of coke: 
Average spot price of Connellsville furnace coke, 
fob ovens $4.29 $10.49 $13.44 $13.77 $14.06 
Average realization on oven coke sold (merchant sales): 
Furnace coke $4.34 $10.95 $13.78 $14.09 $14.31 
Foundry coke $8.47 $14.79 $18.78 $19.72 $20.05 
Other industrial coke (including water gas) $6.08 $11.13 $13.45 $13.74 $14.10 
Domestic coke $6.53 $11.19 $13.17 $13.50 $13.60 
Yield of by-products per ton of coal charged: 
Tar gal 8.67 7.78 7.60 7.81 7.79 
Ammonium sulphate or equipment Ib 21.84 19.66 19.52 20.08 19.89 
Crude light oil gal 2.86 2.75 2.73 2.77 2.81 
Surplus gas sold or used M cu ft 6.66 6.27 6.25 6.35 6.36 
Average gross receipts for by-products, per ton of coke 
produced: 
Tar sold and used $0.502 $0.605 $0.828 $0.722 $0.691 
Ammonia and its compounds $0.326 $0.423 $0.545 $0.558 $0.468 
Crude light oil and its derivatives (including 
naphthalene) $0.435 $0.566 $0.685 $0.673 $0.873 
Surplus gas sold or used $1.483 $1.678 $1.839 $2.015 $1.977 
Total coal-chemical materials (including breeze) $2.974 $3.710 $4.419 $4.447 $4.513 


the 5.4 per cent furnished in 1949 to 8 per cent in 1950. 
Coke was distributed to every state in the union varying 
from a low of 48 tons in the District of Columbia to a 
high of 19,468,791 in Pennsylvania. 

The upward trend in coke requirements for metal- 
lurgical uses continues and 83.1 per cent of all coke 
consumed in 1950 was used in iron furnaces. This 
compares with 81.3 per cent in 1949 and 73.3 per cent 
in 1937. By-product oven coke used in blast furnaces 
totaled 55,661,298 tons in 1950 compared with 48,653,- 
821 tons in 1949. By-product coke used in foundries 
totaled 3,236,218 tons in 1950 compared with 2,498,593 
tons in 1949. By-product coke used for other industrial 
uses including water gas declined from 3,634,465 tons 
in 1949 to 3,385,183 tons in 1950. Practically all of the 
coke produced in the beehive ovens was used in blast 
furnaces, the total being 5,257,251 tons or 90.2 per cent. 
Of the balance, 184,178 tons was used in foundries and 
298,940 tons went to other industrial uses including 
water gas. 


CONSUMPTION BY STATES 


As usual, Pennsylvania which leads in blast furnace 
capacity was the leading coke consuming state and used 
about 27 per cent of the national total. Ohio was second 
using 16 per cent, and was followed by Indiana with 
10 per cent, and by New York and Illinois with 8 per 
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cent each, and Alabama with 7 per cent. Other states 
which used over 2,000,000 tons were Maryland, Michi- 
gan and West Virginia, and these three states together 
used about 11 per cent of the total. Blast furnace coke 
was used in 21 states in 1950, and Pennsylvania ac- 
counted for 30 per cent of the total, which is the same 
percentage as in 1949. Blast furnaces in Ohio used 
18 per cent, in Indiana used 11 per cent, in Illinois used 
8 per cent, in Alabama used 8 per cent, in New York 
used 6 per cent, in Maryland used 5 per cent and West 
Virginia used 3 per cent, thus these 8 states used 89 
per cent of the total blast furnace coke used in the 
United States. Foundry coke usage is spread pretty 
evenly throughout the country, and Michigan leads all 
the states with 652,238 tons or 19 per cent of the total. 
The next leading users of foundry coke are Ohio, 
Pennsylvania and Illinois using $387,161; 377,726 and 
303,583 tons respectively. Of the 25 states using coke 
to make water gas, New York leads with 1,098,758 tons 
or 34 per cent of the total. New York also leads as a 
user of coke for producer gas using 280,683 tons or 37 
per cent of the total. 


EFFECT OF NATURAL GAS 


The increased construction of natural gas distribution 
systems with the consequent increase in the amount of 
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TABLE I! 


Salient Statistics of the Coke Industry in the United States in 1950 


Coke produced — At merchant plants 
At furnace plants 
Total 
Screenings or breeze produced 
Coal charged into ovens 
Average value of coal per ton 
Average yield in per cent of total coal charged 
Coke 
Breeze (at plants actually recovering) 
Ovens —- In existence January 1 
In existence December 31 
Dismantled during year 
In course of construction December 31 
Annual coke capacity December 31 
Coke used by producer —- In blast furnaces 
In foundries 
To make producer gas 
To make water gas 
For other purposes 
To financially affiliated companies 
For blast furnace use 
For foundry use 
For manufacture of water gas 
For other purposes 
To other consumers 
For blast furnace use 
For foundry use 
For manufacture of water gas 
For other industrial use 
For domestic use 
Disposal of screenings or breeze 
Used by producer — For steam 
To make producer or water gas 
For other purposes 
Sold 
Average receipts per ton sold (merchant sales 
Furnace coke 
Foundry coke 
Water-gas coke 
Other industrial coke 
Domestic coke 
Screenings or breeze 
Stocks on January 1, 1951: 
Furnace coke 
Foundry coke 
Domestic and other coke 
Screenings or breeze 
Exports 
Imports 
Indicated consumption 
By-products produced Tar 
Ammonium sulphate or equivalent 
Gas 
Burned in coking process 
Surplus sold or used 
Wasted 
Crude light oil 
Yield of by-products per ton of coal 
Tar 
Ammonium sulphate or equivalent 
Gas 
Crude light oil 
Coal used per ton of coke 
Value of coke at ovens 
Value of screenings or breeze 
Value of by-products sold — Tar sold 
Used by producer 
Ammonia (sulphate and liquor 
Gas (surplus) 
Crude light oil and derivatives 


Coke sold 


Other coal-chemical materials: 


Total value of coke and breeze produced and coal-chemical 
materials sold 


|) Not separately recorded. 
3) Includes value of tar used by producer. 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 


net tons 
net tons 
net tons 
net tons 
net tons 


net tons 
net tons 
net tons 
net tons 
net tons 
net tons 


net tons 
net tons 
net tons 
net tons 


net tons 
net tons 
net tons 
net tons 
net tons 


net tons 
net tons 
net tons 
net tons 


net tons 
net tons 
net tons 
net tons 
net tons 
net tons 
net tons 

gal 

Ib 
M cu ft 
per cent 
per cent 
per cent 

gal 


gal 

Ib 

M cu ft 
gal 
tons 


By-product 


12,346,822 
54,543,796 
66,890,618 
5,172,758 
94,926,310 
$8.67 


70.47 
5.45 
15,104 
14,982 


11,342,443 
53,530 
695,852 
161,344 


3,590,561 
3,182,688 

929,463 
1,598,474 
2,546,164 


3,353,357 
113,158 
797,435 

1,407,041 


$14.31 
$20.05 
$15.07 
$13.54 
$13.60 

$3.92 


756,199 
8,466 
327,997 
1,114,662 
1 
l 


1 
739,868,767 
1,849,127,582 
979,592,988 
36.81 
61.54 
1.65 
260,856,875 


7.79 

19.89 

10.32 

2.81 

1.42 
$899,677,327 
$18,543,877 
$37,558,999 
$8,663,204 
$31,322,588 
$132,247,656 
$53,943,017 
$19,620,211 


$1,201 566,879 


Beehive ovens 


l 
5,827,420 
90,712 
9,088,385 
$5.70 


64.12 

3.32 
13,662 
17,708 

213 

145 
11,571,500 
67,434 


2,732 
1,838,547 


1,871 


3,351,270 
184,178 
40,514 
356,555 
19,012 


5,408 


11 
50,120 


$13.56 
$15.01 
$13.97 
$13.61 
$11.84 

$2.10 


17,068 
884 
100 

5,253 





1.56 
$77,235,875 
$144,629 


$77,380,504 


2) Naphthalene, tar derivatives, and miscellaneous coal-chemical materials. 


Total 


72,718,038 
5,263,470 
104,014,695 
$8.41 


69.91 

5.06 
28,766 
32,690 

909 

851 
84,059,700 
40,795,728 
103,000 
755,849 
1,501,979 
324,596 


13,180,990 
53,530 
695,852 
163,215 


6,941,831 
3,366,866 

969,977 
1,955,029 
2,565,176 


3,358,765 
113,158 
797,446 

1,457,161 


$13.95 
$19.78 
$15.02 
$13.55 
$13.59 

$3.86 


773,267 
9,350 
328,097 
1,119,915 
397,846 
437,585 
73,416,519 
739,868,767 
1,849,127,582 
979,592,988 
36.81 

61.54 

1.65 
260,856,875 


7.79 

19.89 

10.32 

2.81 

1.43 
$976,913,202 
$18,688,506 
$37,558,999 
$8,663,204 
$31,322,588 
$132,247,656 
$53,943,017 
$19,620,211 


$1,278,947,383 
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TABLE Ill 


Coke produced, value, number of ovens, coal charged, and average yield in the United States in 1950, by States 


(Exclusive of screenings or breeze) 


Oven coke 
Yield Value of coke 
State Coal of coke Coke at ovens 
Plants Ovens charged from coal produced 
(net tons) (per cent) (net tons) Total Per ton 
Alabama 7 1,311 8,221,235 70.95 5,833,142 $64,331,998 $11.03 
California 1 135 846,247 60.60 512,790 i 
Colorado 1 266 1,181,658 68.12 804,979 1 
Illinois 8 900 5,123,840 70.07 3,590,502 58,141,266 16.19 
Indiana 5 1,801 11,201,317 73.70 8,255,622 138,880,962 16.82 
Maryland 1 488 3,300,510 71.72 2,367,233 1 i 
Massachusetts 1 204 1,193,968 71.63 855,217 1 1 
Michigan 4 584 3,722,106 73.37 2,730,847 39,191,757 14.35 
Minnesota 3 273 1,145,826 72.77 833,261 13,030,429 15.63 
New Jersey 2 341 2,061,953 71.83 1,481 ,030 1 1 
New York 8 1,136 7,877,787 68.70 5,412,318 73,459,620 13.57 
Ohio 15 2,310 14,692,413 70.20 10,313,767 130,016,706 12.61 
Pennsylvania 13 3,636 23,641,930 69.08 16,332,998 201,135,604 12.31 
Tennessee 1 44 332,439 73.38 243,950 1 
Texas 2 125 961,312 71.40 686,407 1 
Utah 2 285 1,779,485 64.10 1,140,737 
West Virginia 5 644 4,775,747 70.96 3,388,626 36,457,582 10.76 
Connecticut Kentucky, Missouri, Rhode 
Island, and Wisconsin 6 499 2,866,537 73.49 2,106,592 31,876,236 15.13 
Undistributed 113,145,167 13.98 
Total 1950 85 14,982 94,926,310 70.47 66,890,618 899,667,327 13.45 
At merchant plants 30 3,036 17,232,762 71.65 12,346,822 190,570,598 15.43 
At furnace plants 55 11,946 77,693,548 70.20 54,543,796 709,096,729 13.00 
Total 1949 85 15,104 86,054,401 69.98 60,222,481 798,792,069 13.26 
Beehive coke Total 
State Yield Value of coke 
Coal of coke Coke at ovens Coke Value 
Ovens charged from coal produced produced of coke 
(net tons) (per cent) (net tons) Total Per ton (net tons) at ovens 
Alabama 5,833,142 $64,331,998 
California 512,790 i 
Colorado 804,979 1 
Illinois 3,590,502 58,141,266 
Indiana 8,255,622 138,880,962 
Maryland 2,367,233 i 
Massachusetts 855,217 1 
Michigan 2,730,847 39,191,757 
Minnesota 833,861 13,030,429 
New Jersey 1,481,030 1 
New York 5,412,318 73,459,620 
Ohio 10,313,767 130,016,706 
Pennsylvania 14,954 8,061,544 64.42 5,193,191 $68,086,247 $13.11 21,526,189 269,221,851 
Tennessee 243,950 1 
Texas 686,407 1 
Utah 797 155,301 54.61 84,808 1 i 1,225,545 1 
Virginia 750 322,849 61.29 197,879 2,930,883 14.81 197,879 2,930,883 
West Virginia 1,012 482,976 62.59 302,309 4,307,719 14.25 3,680,$35 40,765,301 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin 195 65,715 74.92 49,233 1 1 2,155,825 I 
Undistributed 1,911,026 14.37 146,932,429 
Total: 1950 17,708 9,088,385 64.12 5,827,420 77,235,875 13.25 72,718,038 976,803,202 
1949 13,662 5,354,495 63.78 43,945,627 12.87 63,637,429 242,737,656 


1) Included with “Undistributed.” 


3,414,948 





natural gas marketed is having a definite effect on the 
production of coke oven gas particularly for domestic 
and some industrial users. Marketed production of 
natural gas increased to 6,282,060,000,000 cu ft in 1950 
from 5,419,736,000,000 in 1949. Most producing states 
showed gains, the largest being made in Texas, Louis- 
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iana, and Kansas. Marketed production in Mississippi 
increased 68 per cent, and Maryland for the first time 
produced marketable quantities of natural gas. 

The gross quantity of gas placed in underground 
storage in 1950 was 229,752,000,000 cu ft compared with 
172,051,000,000 in 1949. The net increase in gas in 
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TABLE IV 
Coal-Chemical Materials Obtained from Coke-Oven Operations in the United States in 1950: 


(Exclusive of Screenings or Breeze) 


Product 
Tar gal 
Tar derivatives: 
Creosote oil, distillate as such gal 
Creosote oil, in coal-tar solution gal 
Tar acid oil gal 
Phenol Ib 
Pitch of tar: 
Soft 2 net tons 
Hard 3 net tons 
Other tar derivatives : 
Ammonia: 
Sulfate: 
From coke-oven ammonia Ib.. 1, 
From purchased synthetic ammonia Ib 
Liquor (NH, content) Ib 
Sulfate equivalent of all forms Ib.. 1, 
NH, equivalent of all forms Ib 
Gas: 
Used under boilers, etc M cu ft 
Used in steel or allied plants M cu ft 
Distributed through city mains M cu ft 
Sold for industrial use M cu ft 
Crude light oil gal. | s 
Light oil derivatives: 
Benzol: 
Motor gal 
All other grades gal 
Toluol, crude and refined gal 
Xylol, crude and refined gal 
Solvent naphtha gal 
Other light oil products gal 
Intermediate light oil gal 
Naphthalene, crude Ib 
Pyridine: 
Crude bases (dry basis gal 
Refined, or 2C Ib 
Sodium phenolate gal 
Sulfur Ib 


Other coal-chemical materials » 


Value of all coal-chemical materials sold 


1 Includes products of tar distillation conducted by coke-oven ope 
cludes some medium pitch-of-tar reported by 2 producers. 


tar, and tar paint. s)Excludes value of sulfate from purchased synthetic ammonia. 
244,872,337 gallons refined by coke-oven operators to make derived products shown. 


siate. 


underground storage during 1950 was 59,492,000,000 
cu ft. 

Total consumption of natural gas in 1950 increased to 
6,026,404,000,000 cu ft from 5,195,484,000,000 in 1949. 
All consuming states reported increases; Texas, Ohio, 
and California showed the largest gains. The quantities 
consumed by various classes of consumers in 1950 and 
the per cent change compared with 1949 are as follows: 
residential, 1,198,369,000,000 cu ft, plus 21 per cent; 
commercial, 387,838, plus 12 per cent; field, 1,187,473, 
plus 12 per cent; petroleum refineries, 455,096, plus 8 
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ors under same corporate name. 
3 Softcaing point over 160 F. 





Sold 
Produced Value On hand 
Quantity Dec. 31 
Total Average 
739,868,767 435,245,843 $37,558,999 $0.086 30,138,144 
20,713,726 20,658,909 4,171,298 0.202 348,126 
12,265,165 9,493,322 1,480,067 0.156 586,019 
17,710,589 17,967,300 4,278,414 0.238 540,737 
7,939,303 7,942,406 947,147 0.119 200,896 
432,580 7,155 249,457 34.865 9,677 
283,131 17,347 312,010 17.986 2,991 
1,076,198 
662,032,906  1,682,331,655 29,755,089 0.018 115,377,093 
29,397,962 29,497,962 661,817 0.022 
46,773,669 43,162,889 1,567,499 0.036 1,273,501 
5)31,322,588 
849,128,582  1,854,983,211 120,471,097 
462,281,895 463,745,803 30,117,774 
35,856,065 4,440,208 0.124 
7)979,592,988 © 378,271,394 65,091,633 0.172 
149,429,729 56,504,724 0.378 
39,258,789 6,211,091 0.158 
979,592,988 602,815,977 132,247,656 0.219 
260,856,875 19,663,139 2,873,773 0.146 4,866,091 
7,727,349 7,588,602 1,437,199 0.189 477,281 
154,466,388 150,957,388 38,513,419 0.255 5,459,041 
30,664,831 30,417,947 7,319,842 0.241 972,156 
8,066,942 7,982,296 2,089,914 0.262 487,453 
6,002,849 5,785,188 1,133,502 0.196 390,046 
6,818,021 4,096,921 451,814 0.110 375,378 
213,746,380 206,828,342 50,945,690 0.246 8,161,355 
856,192 826,861 123,554 0.149 58,177 
99,729,587 106,865,795 4,425,894 0.041 4,242,254 
427,507 415,480 525,450 1.265 104,835 
1,170,998 1,198,377 951,206 0.794 28,820 
2,743,047 2,617,982 413,567 0.158 265,263 
5,858,015 7,554,535 116,172 0.015 1,463,290 
549,777 
274,568,917 


2 Softening point less than 110 F. In- 


‘Cresols, cresylic acid, fuel oil, pitch coke, refined 
7)Includes gas used for heating ovens and gas wasted. 
» Ammonium thiocyanate, picolines, and sodium prus- 


per cent; other industrial, 2,797,628, plus 18 per cent. 

The total value at the well of marketed production 
was %408,776,000, averaging 6.5 cents per thousand 
cu ft compared with 6.3 cents in 1949. The total value 
at point of consumption of all natural gas used in 1950 
in the United States was $1,597,930,000, averaging 26.5 
cents per thousand cu ft. 

Interstate shipments and exports of natural gas in- 
creased 27 per cent to 2,543,538,000,000 cu ft in 1950. 
Texas, Louisiana, and Oklahoma each shipped over 40 
per cent of their marketed production out of the state. 
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Conversion of Filters 


TO ZEOLITE SOFTENERS 


By G. H. KRAPF, Power and Fuel Engineer 
Consulting Engineering Bureau 
United States Steel Co. 
Pittsburgh, Pa. 


. ++. paper presented before 1951 Midwest 
Power Conference, April 4, 1951 at Chi- 
cago, Illinois .... paper outlines one way 


of meeting the soda ash shortage .... 


A THE vital importance of steam generation to the 
steel industry is not difficult to visualize. Not so widely 
realized, however, is the tremendous quantity of steam 
generated by a typical steel mill power plant. For 
example, at one plant of United States Steel Co., 
approximately 2,000,000 Ib of steam per hr are generated 
at pressures of 150 to 600 psi. The necessity for depend- 
able boiler feedwater treatment is magnified by high 
makeup rates which impose treated water requirements 
of 3,500,000 gal per day. 

Soda ash plays an essential role in steel production 
because it is used in huge quantities for softening boiler 
feedwater at many mills. At the single plant already 
mentioned, this material is consumed at a typical rate 
of 4500 lb per day. Few people were aware of the serious 
threat to steel production which occurred in the summer 
of 1950 due to strikes at plants of the chief producers 
of soda ash. 

These strikes had reduced the company’s total soda 
ash supplies to 25 per cent of normal by August. Al- 
though some soda ash was still being obtained, it was 
impossible to balance consumption to the low receipts. 
Complete disappearance of stocks was dangerously 
near. Due to the seriousness of the situation it was 
necessary to make plans either to: (1) shut down boilers 
before soda ash stocks were completely gone in order to 
preserve boilers in good condition, or (2) operate the 
boilers without soda ash until shutdown was forced. 
The first alternative was decided upon because it was 
believed that operating without soda ash for any length 
of time would so damage boilers that total outage time 
in the long run would be greater. 

However, full production of steel was maintained at 
all United States Steel Co. plants despite the fact that 
receipts of soda ash continued to be so small that wide- 
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spread curtailment of operations would normally have 
been necessary. The story of the action taken to main- 
tain an adequate supply of treated water during this 
period is told as an example of how American industry 
handles emergency situations to maintain a high level 
of production. 

By August 11, stocks of soda ash in some of the 
plants were practically exhausted, and at other plants 
would last less than 30 days. That was the discouraging 
picture when our feedwater treating consultants sug- 
gested a plan of treatment which would reduce soda ash 
consumption by about 85 per cent at certain plants. 
This appealing suggestion was explored thoroughly. 
While the plan admittedly was expensive and likely to 
involve operating difficulties, it was basically sound. 
The fact that it would save soda ash made any other 
objections of relatively minor importance. The plan 
was approved and materials ordered in less than three 
days—and these three days included a week-end. 

The proposed project was particularly suited to the 
plants having cold process batch-type lime-soda ash 
softening systems. Since these plants consume large 
quantities of soda ash, the adoption of the new system 
would free sufficient soda ash to enable normal opera- 
tion of hot-process continuous softeners at other plants. 
Soda ash consumption could thus be balanced to the 
limited receipts and full production at all plants 
assured. 

Basically, the plan was to replace the sand in the 
open filter beds of the cold process plants with an ion 
exchange mineral, operating these beds as softeners as 
well as filters. The batch type lime-soda ash softeners 
were to be operated as clarifiers only, using no soda ash. 
The only soda ash required was to be a small amount 
fed directly to the boilers to maintain proper boiler 
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water alkalinities. The fact that the low alkalinity, high 
sulphate raw water used is suitable for either lime-soda 
ash or zeolite softening made such a conversion possible. 
While this general system —clarification followed by ion 
exchange —is regularly used in some plants, it normally 
includes filters before the ion exchangers and utilizes 
equipment especially designed for ion exchange. 

Two methods of approach were open. The first was to 
conduct extensive experiments with the new system on 
laboratory or pilot plant seale, gathering information 
which would enable initiation of the unusual treating 
plan under optimum mechanical and operating condi- 
tions. The second method was to start the system on a 
plant scale basis, solving the operating problems as 
they developed. The second method was chosen for 
three reasons: 

1. It would save large amounts of critical soda ash 

at once. 

2. It would furnish valuable experience in operating 

this type of system which would enable its exten- 


TABLE | 
TYPICAL WATER ANALYSIS DURING ZEOLITE OPERATION 
(All Results in PPM) 


Raw 
plant Clarified Zeolite Boiler 
system softened 

Dissolved solids 405 410 400 5350 
Total hardness (as CaCO 226 214 5 0 
Calcium hardness (as CaCO 164 154 3 0 
Magnesium hardness 

(as CaCO.) 62 60 2 0 
Phenolphthalein alk (as CaCO 0 0 0 235 
Hydroxides (as CaCO 0 0 0 130 
Total alkalinity (as CaCO 7 19 20 340 
Free CO. (as CaCO.) 8 2 0 0 
Chloride (as NaCl) 22 22 28 340 
Sulphate (as Na,SO, 360 312 318 3850 
Silica (as SiO. 8 5 6 65 
Iron (as Fe) 2.6 0.2 0.1 
Alumina (as Al.O 1.0 0.1 0.2 2.6 
pH 6.5 7.8 8.1 
Phosphate (as PO, 35 
Sulphite (as SO 24 


sion to other plants at the earliest possible date. 
3. Previous experience of our consultants with combi- 

nation precipitation —ion exchange softening gave 

adequate assurance that the proposed system 
would work successfully. 

It was decided to make the first conversion at a large 
plant where soda ash consumption was high and conse- 
quently the most benefit could be gained. A line diagram 
of the existing treating system at the plant selected is 
shown in Figure 1. 

The Monongahela River water used at this plant is 
high in sulphate hardness and turbidity, and has a very 
low and variable pH due to pollution with acid mine 
drainage. It is treated with lime to adjust the pH to 
about 6.5 to reduce its corrosivity when used for plant 
service. For boiler feed use, this pH-adjusted water is 
softened in batch type cold-process lime-soda ash soft- 
eners. Eight tanks, each with an effective capacity of 
120,000 gal, are operated in pairs. After settling, the 
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softened water is filtered through six open sand filters 
operating in parallel. The filtered water is retained in a 
clear well having a capacity of 140,000 gal, or about a 
one and one-half hour supply. From there it is pumped 
to the boiler houses where after-treatment is applied. 
Eighteen boilers are operated at 250 psi with 100 per 
cent make-up, one boiler is operated at 600 psi with 
20 per cent make-up, and one boiler at 600 psi with 
one per cent evaporated make-up. Total evaporation is 
1,600,000 pounds per hour. Treated water make-up 
averages 2,200,000 gallons per day. 

Typical sulphate hardnesses of the Monongahela 
River water are between 85 and 250 parts per million, 
requiring one to three pounds of soda ash per 1000 gal 
of water. Typical pH values are between 4.0 and 6.0. 

The three main obstacles to be met in converting this 
plant to zeolite operation were: (1) overcoming the 
obvious mechanical shortcomings, for ion exchange, of a 
system designed merely for filtration, (2) training per- 
sonnel in a very short time to operate a system foreign 
to them, and (3) maintaining uninterrupted, maximum 
steam production at all times. The mechanical short- 
comings of the system were many: 

1. The filters were too shallow to permit adequate 

freeboard, supporting gravel depth, and zeolite 

bed depth. Only 10 in. could be used for freeboard, 

9 in. for supporting gravel, and 20 in. for zeolite 

mineral. This compares with the normally recom- 

mended zeolite bed depth of at least 30 in. 
. The collection piping was unconventional for zeo- 
lite operation. 


we 


3. Dead space under the bottom collection piping 
prevented down-flow regeneration which is normal- 
lv used. 

t. Backwash water pressure was undependable. 

5. No brining or salt’ distribution facilities were 
available. 

6. The condition of the underdrain piping was ques 

tionable. This would have been reconditioned 

before starting the new operation, but urgency 


Figure 1 — Line diagram of water treating plant. 
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dictated that this condition be taken as a caleu- 
lated risk to permit making the conversion as 
rapidly as possible. 





The selection of the proper exchange mineral was 
essential. Four types of materials were available 
greensand, carbonaceous zeolite, high capacity resins, 
and synthetic siliceous zeolites. The mineral had to 
have: (1) sufficient density to prevent excessive loss of 
mineral during backwashing, (2) approximately the 
same resistance to flow as sand so that the flow rates 
would be adequate, (3) capacity sufficiently high to 
handle make-up requirements, and (4) stability under 
the conditions of temperature and pH to be encountered. 

Under the conditions at this plant, greensand was 
considered to be too low in capacity; carbonaceous 
zeolite, too low in capacity and density; high capacity 
resins, too low in density. A synthetic siliceous type was 
selected because it suited best the overall requirements. 
Its capacity was specified at 10,000 gr per cu ft with a 
salt rate of six lb per cu ft. 

Figure 2 shows details of one of the filters after con- 
version to a softener. The only change made in the 
filters was the substitution of zeolite for the sand and 
some of the fine gravel. About 220 cu ft of mineral were 
used in each unit. The water collecting troughs above 
the beds, and the air and water distribution systems 
below the beds remained the same. Even the lower 
gravel beds were not disturbed. The beds were by- 
passed until the conversion of five units was completed, 
so that operation of the plant was not interrupted. The 
sixth unit was not converted or operated at the start. 

On August 25, just two weeks after the idea was con- 
ceived, this plant started “Operation Zeolite.” 

Briefly the new system operated as follows: 

1. Monongahela River water, with pH adjusted to 

about 6.5 with lime, was pumped to the batch 

type lime-soda ash softening tanks. As the tanks 
filled, lime was added to adjust pH of the water to 
the level desired for best coagulation. Solutions of 
coagulating chemicals were pumped into the tank 
after lime addition. Agitation, provided by paddles 
in the bottom of the 120,000-gallon capacity tanks, 

was continued until the tanks were filled. After a 

settling period of four to five hours, water was 

drawn off from the surface and fed by gravity to 
the filter-softeners. 

2. The filter-softeners were operated downflow. When 
exhausted, they were backwashed upflow. Then, 
with about 10 in. of water over the bed, granulated 
salt was manually distributed over the bed and 
dissolved in the water with air agitation from 
beneath the bed. The brine solution was lowered 
into the bed and agitation continued. After regen- 
eration, the beds were rinsed upflow and returned 
to service. The salt rate was six lb per cu ft of 
zeolite. 

Service engineers representing our feedwater treating 
consultants were on hand from the start. They arranged 
to provide supervision around the clock until the oper- 
ation had smoothed out and operators could handle the 
new treating and control procedures as a routine matter. 

Almost as soon as operations began shortly before 
midnight on August 25, it was apparent that some of the 
anticipated difficulties would occur sooner and in more 
serious form than expected. The softeners were remov- 
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ing hardness satisfactorily so that the quality of the 
boiler make-up water was good, but it was becoming 
increasingly difficult to keep a sufficient reserve of 
softened water in the clear well because of reduced flow 
rate through the beds. When the level in the clear well 
drops below three feet, raw water must be added to 
assure a supply for the boilers. This danger point was 
rapidly being reached. 

The insufficient flow rate was ascribed to packing of 
the zeolite due to trampling of the beds during conver- 
sion. This condition was aggravated by poor distribution 
of air and water from the underdrain systems, which 
were later found to be fouled to a much greater extent 
than originally believed. Throughout the first night, 
beds were being desperately backwashed and stirred up 
manually with hoes and rakes in a continuous struggle 
to maintain clear well level. Fortunately, one of the 
beds delivered an exceptional amount of excellent qual- 
ity water. This one long run, during which the mineral 
showed an apparent capacity of close to 15,000 gr per 
cu ft, provided a narrow margin of safety throughout 
the night. This inspired belief in the eventual success 
of the project as soon as all beds could be put in good 
condition. 

Originally it was planned to start regenerating soft- 
eners one at a time as soon as operation started, thus 
staggering the times at which the beds would exhaust 
and again be regenerated. However, this procedure was 
not possible because of the initial difficulty in freeing 
and back-washing the beds. For this reason it seemed 
probable that a number of the beds would exhaust at 
the same time the next morning. Since the low flow 
rates made it impossible to maintain adequate clear 
well level with more than one bed off the line for regen- 
eration at the same time, it was expected that it would 
then be necessary to abandon the project temporarily 
because of high hardness from the exhausted beds. 

In a meeting of the top supervision of the power and 
fuel division and engineers of our water treating con- 
sultants, it was decided to treat two tanks with normal 
lime-soda ash dosages. When effluent from the zeolite 
beds became too poor in quality, this water was to be 
fed directly to the boilers until all zeolite beds could be 
loosened, backwashed, and regenerated so that a fresh 
start could be made. However, the day passed without 
the necessity for using the lime-soda ash treated water. 
Due to improvement in zeolite operation, holding these 


Figure 2 — Sectional view of original design of filters as 
converted to zeolite softeners. 














™ i 
yt 36 COLLECTING TROUGH, 
| 
} 
. | . 
FREE b | 9-0 
BoaRD  '0 
' a 
OLIT s AIR PIPING — 
ZEOLITE V4 : : 
MEDIUM t. 
GRaveL §. maa fl 
COARSE 7 ‘ > a a a ae n_AW_A ni 
GRAVEL 7 sf | 
w A —_ J 
2 J ‘ 
UNDER DRAIN PIPING 
~ 12-9 - 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 











tanks in reserve was no longer believed necessary and 
they were fed to the boilers. 

Dumping of these tanks was prompted also by the 
development of another serious problem—poor coagula- 
tion and settling in the clarifiers. Emptying the tanks 
held in reserve permitted operation of all eight tanks as 
clarifiers, thus allowing longer settling time. Attention 
was now shifted to improving coagulation to avoid 
putting a heavy filtering load on the zeolite beds. 

At the start, sodium aluminate at the rate of 10 ppm 
and ferrous sulphate at the rate of 15 ppm were being 
used as coagulants, together with lime to adjust clari- 
fier effluent pH to about 7.0. Coagulation and settling 
were only fair at best, and the zeolite beds were ap- 
parently becoming clogged with suspended solids and 
iron. To prevent iron-fouling of the mineral, and in an 
attempt to improve coagulation, the ferrous sulphate 
was replaced by alum used at the rate of 25 ppm. At 
the same time, use of a special type of magnesium 
silicate coagulent was started at the rate of 15 ppm. 
Coagulation improved somewhat, but it was evident 
that clarification had to be made more dependable and 
efficient. A coagulation specialist came to the plant to 
help work out improved procedures. Since the clarifiers 
operated in pairs, but could be charged separately with 
chemicals, it was possible to conduct tests on two tanks 
simultaneously under identical conditions except for 
the variable being studied. With that setup, “jar” tests 
were performed in batches of 120,000 gal—possibly the 
largest jar test ever made. Studies were made of the 
effects of different chemical combinations, varying 
chemical dosages, pH levels, length of agitation period, 
and other factors. 

The effluent from the clarifiers was crystal clear by 
the end of the third day and remained clear throughout 
the remainder of the run. Best clarification was obtained 
with the following chemical dosages: 

1. 12 ppm of sodium aluminate. 

2. 25 ppm of a special type of magnesium silicate. 

3. Lime sufficient to adjust effluent pH to 7.8 to 8.0. 

Flow rates increased during this time due to loosening 
of the beds and improved coagulation, but it was found 
increasingly difficult to regenerate the beds properly 
and to obtain water sufficiently low in hardness. Maxi- 
mum permissible hardness in the zeolite effluent had 
been arbitrarily set at 35 ppm. By that time, clear well 
hardness was 25 ppm and steadily increasing because 
the zeolite effluent hardnesses were reaching as high as 
85 ppm before it was possible to regenerate the units. 
They were being regenerated as often and as rapidly as 
possible, but limitations of bed design prevented ob- 
taining maximum capacity. 

It was decided that proper operation of the beds 
would never be possible with the poor underdrain sys- 
tems because: 

1. Fouling of the underdrain piping caused non- 
uniform backwashing, brining, and rinsing of the 
beds. This is shown by the fact that samples of 
water from different areas of the same bed during 
rinsing contained from 70 to 700 ppm NaCl. 
Thus some parts of the freshly-regenerated beds 
were being exhausted before other parts were 
completely rinsed. When the beds were put on the 
line, most of the water would pass through shallow 
clean areas which were backwashed cleaner than 
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dead areas. The effective capacity of each bed was 

thus greatly reduced. 

2. Regeneration downflow in the approved manner 
could not be performed because of the gravel be- 
neath the distribution system which would trap 
brine. 

It would be well to mention that at that time, several 
days after the start of zeolite operation, solutions to the 
numerous operating problems were being sought and 
decisions being made in an atmosphere of extreme 
emergency because keeping the plant operating with 
this system was not a certainty at any time during the 
first ten days. Heavy rains added to the difficulties by 
doubling the river water hardness. This also made 
control of lime feed for pH adjustment of the plant 
service water difficult, resulting in a pH variation from 
4.9 to 7.6 in the clarifier influent in one eight-hour 
period. Special efforts were required to maintain good 
coagulation under these conditions. 

In spite of these difficulties, plans to convert other 
plants to this system continued at full speed because of 
confidence in the ultimate success of the plan, and 
because it was believed that the lessons being learned 
would enable smooth operation at other plants. 

To study the zeolite operation in detail with the 
object of getting the most out of the beds in their 
existing condition, and to design a reliable and im- 
proved bed for future operation, a zeolite specialist 
visited the plant. Studies of various backwashing, 
brining, and rinsing procedures indicated that three of 
the five beds being used would have to be repaired or 
rebuilt before they would produce water of suitable 
quality. It was believed that the shortcomings of the 
original bed design would be overcome with the design 
shown in Figure 3. The improvements made were 
essentially as follows: 

1. Renewal of the air distribution system. 

2. Cleaning and repairing of the underdrain system. 
Raising of the collecting trough to increase free- 
board 10 in. and zeolite depth 4 in. This made the 
mineral depth 24 in., still appreciably below 
recommended depth. 
+. Replacing of the gravel in the dead space beneath 

the underdrain system with sand topped by a 

one-half inch skim coat of concrete to enable 

downflow brining and rinsing. 


iw 
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Figure 3 — Section view of improved design of converted 
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This design was used in converting No. 6 bed which 
had not formerly been used with zeolite. This unit was 
intended to take the strain off the original units and to 
serve as a research unit to determine if this design 
should be followed in remodeling other beds. The new 
unit was put on the line ten days after the start of 
zeolite operation. It performed extremely well, deliv- 
ering water of practically zero hardness and being re- 
generated when hardness reached 10 ppm. The excellent 
operation of this unit enabled a safe edge to be gained 
both in quantity and quality of treated water so that 
the three poorly-operating units could be remodeled, 
one at a time, along the same lines. 

For the first time in ten days, the job was considered 
completely under control, with satisfactory operation 
assured for the remainder of the emergency. Engineers 
of our feedwater consultants had been on the job 24 
hours a day up to this time. They continued to work 
closely with plant personnel who gradually assumed 
complete control of operation. 

The major problems had been solved in the first ten 
days, but further improvements in the system were 
made. It was decided to install a brining system to 
minimize the manual labor required for dry-salting. It 
was also felt that this change would reduce salt costs 
and increase speed and efficiency of regeneration. A 
brine measuring tank 12 by 7% by 5 ft was installed. 
In addition to measuring brine, this tank was initially 
used also for dissolving granulated salt carried to it by 
a portable conveyor. In operation, the proper quantity 
of brine, measured by a floating gage, was gravity fed 
by means of fire hose from the dissolving tank to the 
zeolite unit being regenerated. 

The need for a suitable brine dissolving tank was 
filled quickly by the purchase of an old locomotive 
tender. A photograph of this makeshift equipment is 
shown in Figure 4. The tender served the purpose 
admirably because it was portable, immediately avail- 
able, and of such dimensions that it could be used as a 
combination salt storage bin and dissolving tank. 

This brining system, together with improved coagu- 
lation and remodeling of four of the beds, transformed 
the operation from one of haste and urgency to one of 
relaxed routine. Zeolite beds were regenerated when 


Figure 4 — An old locomotive tender was used as combina- 
tion salt storage bin and dissolving tank. 
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hardness reached 10 ppm, and produced essentially zero 

hardness water when put back on the line. Previously, 

each regeneration was rushed to permit taking another 
thoroughly exhausted unit off the line for regeneration. 

Now it was possible to keep regenerated units on stand- 

by for use when necessary. River water hardnesses had 

again returned to normal, but this reserve capacity 
assured satisfactory performance even if hardnesses of 
the raw water again increased. Actually, beds were now 
being regenerated for the purpose of cleaning rather 
than to restore softening capacity. 

Typical analyses of water samples from various parts 

of the system are shown in Table I. 

The following conclusions can be drawn from a study 

of this emergency conversion to zeolite softening: 
1. The project fulfilled its original purpose—prevent 
ing curtailment of production due to the soda ash 
shortage. With three converted plants in opera- 
tion, soda ash consumption was reduced by 12,500 
lb per day for a total of 880,000 Ib during the 
emergency period. This saving was sufficient to 
keep all of the company plants in operation with 
the available receipts of soda ash. 

2. Although initial operating difficulties proved to be 
greater than expected, total results were im- 
mensely better than anticipated as shown by the 
fact that operation was continued until November 
12 although the soda ash strikes were settled by 
early October. In addition, this system was ap- 
plied at two other softening plants without diffi- 
culty, largely due to lessons learned at the first 
plant. At the second of these plants, 5,500,000 gal 
of water were softened daily. It was planned to 
continue zeolite operation at the third plant, a 
smaller unit, well into 1951 because of the existing 
stock of salt and the simplicity and reliability of 
the system. However, this plant had to be recon- 
verted sooner than planned because it was neces- 
sary to use the stock of salt to clear plant property 
of the record snowfall occurring in the latter part 
of November, 1950. 

3. Inspections during and since the zeolite operation 
found internal conditions of boilers excellent. No 
undesirable effects on boiler operation were 
experienced. 

+. Performance of the synthetic siliceous exchange 
mineral was completely satisfactory. Capacities 
remained above the specified 10,000 gr per cu ft 
throughout the period, despite severe operating 
conditions such as shallow bed depth and absence 
of filters ahead of the softeners. 

5. Coagulation of Monongahela River water was 
excellent using sodium aluminate, a special type 
of magnesium silicate, and lime. 

6. Although satisfactory water for boiler operation 
was obtained, reconversion back to lime-soda oper- 
ation was dictated by consideration of labor and 
chemical expense as applied to this temporary 
operation. 


Any future threat to production at these plants 
caused by a shortage of soda ash can be met 
promptly as a result of the experience gained dur- 
ing this operation. The zeolite mineral which was 
removed from the beds upon reconversion is being 
saved as security against any such threat. 
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AISE STANDARD NO. 10 


CARBON BRUSH SIZE AND SHUNT 
STANDARDS 


(TENTATIVE) 


(SEPTEMBER 30, 1951) 


FOREWORD 

A THE Association of Lron and Steel Engineers set up 

a committee in 1946, with Mr. Hugh Conover as 

chairman, to work up standards to cover the size, length, 

breadth and type of shunting for motor brushes. This 
committee consisted at that time of the following 
members: 

Hugh Conover, Repair and Maintenance Engineer, 
Carnegie-Illinois Steel Corp. 

Walter H. Burr, Electrical Superintendent, Lukens 
Steel Co. 

W. E. Clancy, Stackpole Carbon Co., St. Marys, Pa. 

V. E. Schlossberg, Superintendent Electric and Power 
Departments, Inland Steel Co. 

C. A. Hammer, Stackpole Carbon Co., St. Marys, Pa. 

I. N. Tull, Electrical Superintendent, Republic Steel 
Corp. 

The Committee secured information from all large steel 

companies showing type and size of brushes used. This 

data was tabulated and a proposed standard was 
published in the February 1950 issue of the Tron and 

Steel Engineer. 

In 1949, Mr. Conover retired from active participa 
tion in the iron and steel industry, and a new committee 
with E. L. 
carry on the work of standardizing carbon brushes. This 
committee consists of the following members: 

KE. L. ANDERSON (Chairman), Electrical Superintend- 
ent, Bethlehem Steel Co., Johnstown, Pa. 

C. B. HATHAWAY, Manager, D-C Motor Engineering 
Department, Westinghouse Electric Corp., Buffalo, 
N. Y. 

A. H. GRAHAM, Manager, D-C Armored Motor Engi- 
neering Division, General Electric Co., Erie, Pa. 

I. N. TULL, Electrical Superintendent, Republic Steel 
Corp., Cleveland, Ohio. 

V. E. SCHLOSSBERG, Assistant Chief Engineer, In 
land Steel Co., East Chicago, Ind. 

J. F. DAVIS, D-C Armored Motor Engineering Divi- 
sion, General Electric Co., Erie, Pa. 

EK. J. ERDELSKY, Crocker Wheeler Division, Elliott 
Co., Ampere, N. J. 

JAMES P. HANLON, Buyer, Purchasing Depart 
ment, Bethlehem Steel Co., Bethlehem, Pa. 

C. ROBERT EVANS, Purchasing Agent, Electrical 
Division, Republic Steel Corp., Cleveland, Ohio. 


Anderson as chairman was appointed to 
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J.S. AHRENS, Manager Brush Department, National 

Carbon Co., Cleveland, Ohio. 

V. J. NOLAN, Sales Promotion Manager, National 

Carbon Co., New York, N. Y. 

C. A. HAMMER, Sales Engineer, Stackpole Carbon 

Co., St. Marys, Pa. 

R. 5S. LEIDLER, Carbone Corp., Pittsburgh, Pa. 
I. E. MADSEN, Standards Engineer, Association of 

Iron and Steel Engineers, Pittsburgh, Pa. 

The makeup of the present committee is such that the 
motor industry, brush industry and steel industry had 
representation. 

The original program of the committee was to 
standardize brushes for all motors except fractional 
horsepower motors. It was decided by the second com 
mittee that it might be better to make a trial on mill 
motors and the present standard covers only 230-y, d-c 
mill type motors. Further expansion of the project will 
depend on results obtained with the work already done. 


As necessary in all such standardization work, a 
number of compromises had to be adopted. An example 
of this was the selection of shunt lengths which often 
were established between those used by different motor 
manufacturers. This reduced the number of brushes and 
eliminated any necessity for having two or more stand 
ard brushes which would be identical except for shunt 
length. Since the time the AISE committee established 
their lengths, the new NEMA standard CBI1-1951, 
ASA C 64.1-1950 has been published, and this standard 
establishes shunt lengths of 15¢, 214, 3, 4, 5% and 7% 
inches. These lengths differ somewhat from those used 
in AISE Standard No. 10 (tentative), and before the 
standard becomes final, the committee will again con 
sider this question, which may require that additional 
brushes be added to the standard if NEMA lengths are 
to be used. Comments on this and other points from 
users of the AISE standard and members of the AISE 


are invited. 


As a result of the give and take which took place on 
the part of all those concerned, the standard as now set 
up requires only 49 brushes. Previous experience on the 
part of plants who have engaged in plant wide standard- 
ization work indicate substantial economies should 
result from industry’s acceptance of the standard. The 
standard is outlined in the following paragraphs. 


103 





= 
4 


“4 





AISE STANDARD NO. 10 


CARBON BRUSH SIZE AND SHUNT 
STANDARDS 


(TENTATIVE) 


(SEPTEMBER 30, 1951) 


. PURPOSE 


. The chief purpose of this standard is to provide 
for economy and simplicity in purchasing and 
handling carbon brushes for the motors used in 
steel plants. 

. This standard establishes sizes for carbon 
brushes in order to reduce the total number of 
brushes which must be carried by the steel 
plant in the maintenance of mill motors. 

’. The standard provides a line of brushes of 
standard sizes which will be interchangeable 
from a dimensional standpoint regardless of 
manufacturers. 


‘OPE 

. The standard covers only straight radial brushes 
used on 230-y, d-c mill type, crane and railway 
type crane motors. 

. Brush grades are not standardized in this 
specification. 

’. No attempt has been made to standardize on 
size of shunts. 

. Shunt locations are limited to positions 1, 2, 3, 
7, 8 and 9. 

. The standard does not cover saddles or clips. 
. The standard does not cover the method of 
attaching the shunt to the brush. 


Ill. GENERAL 


A. By standardizing only the size of brush, length 


of shunt and type terminal, the manufacturer 
is left ample leeway for design and grade 
improvements. 


B. A code number has been set up for convenience, 


which designates the size of the brush and this 
may be used for identification purposes. In this 
Code No., the thickness, width, and length 
will be expressed in sixteenths of an inch and 
listed in the order of thickness, width and 
length. Thus, Code No. 042024 indicates a 
brush 4 in. thick X 144 in. wide X 1% in. 
long. A prefix of S before the Code No. or 
brush size indicates a split brush. In a split 
brush the dimension is the total thickness of 
the brush. A prefix of D indicates two duplicate 
brushes with shunts connected to a common 
terminal. In such a double brush, the dimen- 
sions given are for each individual brush. 


’. The prefix 5 in the terminal column indicates a 


terminal with a straight slot. The number 7 or 9 
indicates the width of the slot in thirty-seconds 
of an inch. 


STANDARD 


The size of the brush (thickness, width and 
length), the length of the shunt and the type 
terminal will be as specified in Table I which is 
a listing of the standard brushes. Tables IT, II, 
IV and V are listings of motors which specify 
the brush for each particular motor. 


. All shunts are to be coated with tin, lead or 


other metallic protective coating. 


C. All terminals will be as specified in Table I. 
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Brush Standard No. 


10 


11 


13 


14 
15 
16 


17 


18 
19 


20 


21 


Brush Code No. 


t-w-l 
042024 
061232 


061436 


061628 


062028 


062832 


063232 
071228 
081232 


081436 


081632 


081832 


081836 


082028 
082432 
082436 


D082440° 


082836 
$102036** 


102040 


102436 


$102436** 


TABLE | 
AISE STANDARD BRUSHES 


Brush Size in. 
t-w-l 


l4 x14g¢x1% 


36x 34 x2 


ae xX 144x214 


3% xt x 134 


3x2 x2 


Vg x 34 x 134 


4 x 34 x2 
16x 144% 214 
1446x1 x2 
lg6x1\x2 
14,x1%x24 
1,x14 x 134 
14,x1%x2 
4,x144x24 
D 4x1%x2'4 
16x 134 x24 


Ss 544x144 x 214 


544x144 x24 


54gx1!5x2l4 


S 5x1%x2l4 
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230-v Motors 


MD 102 
W 603 
MC 21 


MC 31 
MC 41 


MD 101 


GE 602 
GE 603 


MD 403 


SW 15 
6W 15 


MD 103 


MC 61 
MC 40 


W 616 
W 618 


MC 30 


MD 105 


MD 104 
MD 408 
MD 412 
MC 8 
MC 81 
K 4 


CW 610 
GE 610 
CW 614 
GE 614 
MD 416 


Shunt Length 
in. 


3! 
41 


5!, 


315 


41, 


3! 
415 


515 


5! 


51 


3! 
515 
51s 


54 


5!5 


514 


Terminal? 
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Brush Standard No. 


106 


23 


24 


25 


26 


27 


28 


29 


30 


31 
32 


33 


35 


36 


37 
38 


Brush Code No. 


t-w-l 


102636 


$102836** 


102836 


103236 


121828 


$122436** 


122440 


$122836** 


122844 
123240 


$123240** 


123640 


124036 


124848 


142036 
$142836** 


S 


TABLE | 


Brush Size in. 


t-w-l 
¥gx%154x2l4 
% x 134 x 214 
4% 134 x 214 
%x2 x24 
4 x Wy x 13, 
44 x16 x 2144 
1x14 x2! 
4 x 134 x 214 
1g x1, x 23, 
bg x2 x 2!, 
34 x2 x24 
34% 214 x 215 

37 x3 x3 
144x114 x 214 
%x 134x244 


Continued 


230-v Motors 


CW 
DW 
SW 
SW 
SW 
8W 
10W 
12W 


CW 
GE 
MD 
K 
MC 
Ww 


SW 
16W 


MD 


MD 
CW 


25 
50 
25 
35 
50 
608 
410 
50 
608 


100 
100 


1041. 


612 
612 
614 
418 


10 


101 
121 
12 
00 


612 
616 
616 
414 


56A 


75 
150 


150 
70 
80 


100 
141 
161 
181 
14 
16 
18 


610 
421 
422 
422N 
423 
618 


162 
2W 


38B 
47 

47A 
47J 


106 
618 
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Shunt Length 
in. 


5!5 


5! 


2! 
5! 


51, 


5! 


51 


515 


Terminal} 


$9 


$9 


$9 


$9 


$7 


$9 


$9 


$9 


$7 
$9 


$9 


$9 


$9 


$9 


$9 
$9 
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Brush Standard No. 


39 


40 
41 


42 


43 


45 
46 
47 


48 
49 


Brush Code No. 


t-w-l 


143240 


144036 
162036 


162440 


162844 


163240 


163236 


163636 
163844 


182036 
201640 


TABLE |! — Concluded 


t-w-l 
4x2 
76% 214 
1 x4 
, 2e 
1 x 134 
1 x2 
1 x2 
1 x 214 
1 x23 
Wx 
14 x1 


Brush Size in. 


x 2), 


x 21, 


x 214 


2x2', 


x 23, 


x 2!, 


x 2!4 


x 214 


x 234 


x 214 
x 2!, 


230-v Motors 


MD 420 
MD 420', 


12A 


48A 
48E 


MD 110 
165 


‘A prefix of D indicates two duplicate brushes with shunts connected to a common terminal. 


In such a double brush the dimensions given are for each individual brush. 
**A prefix of S indicates a split brush. In a split brush the dimension is the total thickness of the brush. 


Shunt Length 
in. 


4', 


5), 


5! 


514 


5! 


5! 


Terminal} 


$9 





tA Type S terminal is a straight type with slot. The numbers 7 and 9 refer to slot opening in thirty-seconds of an inch. Thus a S 7 terminal is 
in. opening. 


a straight slot which has a ,’; 


AISE 
Frame 


618 


TABLE II 


Brushes for 600 Series Mill Motors 


General Electric Motors 


AISE Brush 
Standard No. 


AISE 
Brush Code No. 
061232 
081232 
081232 
081632 
$102036 
$102836 
$102436 
$122836 
$102436 
$122836 
$123240 
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Westinghouse Motors 


AISE Brush 
Standard No. 


AISE 
Brush Code No. 


062028 
061628 
062028 
081632 
102040 
102836 
$123240 
$122436 
$122436 
D082440 
D082440 


AISE Brush 
Standard No. 


Crocker-Wheeler Motors 


AISE 


Brush Code No. 


061436 
061232 
081232 
081632 
$102036 
$102836 
$102436 
$122436 
$102436 
$122836 
$142836 
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General Electric AISE Brush 
Motor No. Standard No. 
MD 402 2 
MD 403 9 
MD 404 11 
MD 406 11 
MD 408 21 
MD 410 24 
MD 412 21 
MD 414 30 
MD 416 22 
MD 418 28 
MD 420 39 
MD 420'. 39 
MD 421 33 
MD 422 33 
MD 422N 33 
MD 423 33 
MD 101 8 
MD 102 4 
MD 103 14 
MD 104 21 
MD 104!, 27 
MD 105 20 
MD 106 37 
MD 107 41 
MD 108 41 
MD 109 41 
MD 109'., 41 
MD 110 48 

TABLE IV 


Westinghouse 
Motor No. 


108 


TABLE Ill 


Brushes for General Electric Motors 


38B 
47 
47A 
47) 
12A 
48 
48A 
48E 


AISE 


Brush Code No. 


061232 
081232 
081632 
081632 
102436 
$102836 
102436 
$122836 
$102436 
$122436 
143240 
143240 
$123240 
$123240 
$123240 
$123240 
071228 
061628 
082028 
102436 
121828 
102040 
142036 
162036 
162036 
162036 
162036 
182036 


Brushes for Westinghouse Motors 





AISE Brush 
Standard No. 


AISE 


Brush Code No. 


124848 
124848 
124848 
124848 
163844 
163844 
163844 
163844 
122844 
123640 
201640 
082436 
082836 
082436 
102836 
122440 
123240 
123240 
123240 
123240 
163240 
062028 
062832 


123240 





TABLE !IV-—Continued 


Brushes for Westinghouse Motors 


Westinghouse AISE Brush AISE 
Motor No. Standard No. Brush Code No. 
MC 2 5 062028 
MC 3 6 062832 
MC 4 6 062832 
MC 6 16 082436 
MC 8 21 102436 
MC 10 29 122440 
MC 12 29 122440 
MC 14 32 123240 
MC 16 32 123240 
MC 18 32 123240 
MT 000 16 082436 
MT 00 29 122440 
MT 0 29 122440 
MT 1 42 162440 
MT 2 42 162440 
MT 3 43 162844 
MT 4 44 163240 
MT 5 43 162844 
MT 6 44 163240 

K 1 1 042024 
K 2 5 062028 
K 3 15 082432 
K 4 21 102436 
K 5 25 102836 
K 6 32 123240 
K 6 7 063232 
K 7 45 163236 
K 8 46 163636 
K 9 42 162440 
K 9 16 082436 
K 10 43 162844 
TABLE V 
Brushes for Crocker Wheeler Motors 
Crocker Wheeler AISE Brush AISE 
Motor No. Standard No. Brush Code No. 
AW 12 081832 
BW 12 081832 
CW 23 102636 
DW 23 102636 
EW 32 123240 
FW 32 123240 
GW 40 144036 
HW 35 124036 
IW 35 124036 
G 2W 34 123640 
SW 5 3 061436 
SW 7! 3 061436 
SW 10 10 081436 
SW 15 13 081836 
SW 25 23 102636 
SW 35 23 102636 
SW 50 23 102636 
SW 75 32 123240 
SW 100 26 103236 

- SW 150 32 123240 
2W 5 3 061436 
3W 7!, 3 061436 
4w 10 10 081436 
6W 15 13 081836 
8W 25 23 102636 
10W 35 23 102636 
12W 50 23 102636 
14W 75 32 123240 
16W 100 26 103236 
18W 150 32 123240 
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Ony RUST fas 177. 


World's only installation of five slab heating furnaces 
in one battery. Carnegie-lllinois Steel Corp.'s 
80 in mill at Gary Sheet and Tin Mill 


> RUST (Patented) 
ZONE-FIRED CONTROL 


.'. « your assurance of 100% accuracy in the 


control of predetermined heating temperatures. 


Rust gives you positive control of heating quality 
and tonnage output. Flexibility is achieved by 
simply changing rate of fuel fired. Unique de- 
sign maintains constant soaking chamber heat 


for any specific rolling temperature . . . uniform 


heating efficiency with a minimum of fuel. 





ONE RUST CONTRACT covers everything . . . from blue- 
print to test-run. Rust assumes responsibility for design, 
manufacture and erection of all essential material . . . 
including excavations, foundations, wiring and piping. 
Your purchasing and engineering departments are freed 
of subcontractor headaches when you order from Rust. 
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ler Leatlers 
(he Stee! fndustty 45e 


cat SLAB 


HEATING 

FURNACES 
Because PERFORMANCE is so important, leading 
steel makers throughout the world use RUST 
patented, zone-controlled, double or triple-fired, 
recuperative, continuous furnaces. They are 
individually designed to reheat slabs, blooms, 
billets, bars and other shapes. 

Nearly 200 Rust installations, ranging in 
capacity from 20 to 115 net tons per hour, repre- 
sent more than one-third of the heating capacity 
(excluding soaking pits) of America's iron and 
steel industry. Present conditions call for utmost 
efficiency and economy in production. Time to 
consult Rust. 


RUST FURNACE CO. 























“The cost of changing to 
FUSETRON dual-element FUSES has been 
paid for more than ten times over 


in sustained production time’’ 
i amaapapprmrmortinnn « SAYS Tr. John H. Van Houten, 


Superintendent 








Paul Lime Plant, Paul Spur, Arizona 
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“Prior to February, 1948 we used ordinary renewable 
fuses throughout our plant. They gave us short- 
circuit protection but we lost a great many motors 
due to single phasing, excessive heating and climatic 
conditions. 


“When a motor goes out in a plant like ours, it costs 
us a loss in production that is difficult to make up. 


“In February, 1948 we changed the whole plant over 
to Fusetron fuses. On the motors we installed a size 
to give motor running protection. 


“We have completely eliminated motor losses due to 
single phasing and believe we have better all-around 
protection than before. 


“Our records show that the cost of changing to 
Fusetron fuses has been paid for more than ten times 
over in sustained production time. 


“What more could we ask?” 


Goku AH. Van Houten 


(Fusetron is a trade mark of the Bussmann Mig. Co., 
Division of MeGraw Electric Co.) 
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You Too, Can Cut Production Losses 
and Save Many Times fon Uf” 
Their Cost by Changing to AL 
FUSETRON dual-element FUSES 





ty yy 


. Shey? 
ey yl 


Wd f tf 
Ze ‘ — 


CG piiyyppilllllll bille" Vifp. - W/, « tf 






















wy, “ly, yy - ty YW Ve SS Ss ot 
wf pone a Be Mtn MYWV OE bey ‘ “ll Ys “ 5 Sy Vy Ys , 
Vee gh yet 5 Ge ean: y gt: y UP) Vt1 “ly, 
a, SAA Veg KE OA Valium, 


9 - es oo rs 
. 4 
an VAT? * 
enorerevaracererereesrereeteetstetststctgst,® ; VA 


A 
4 hy, 
SE REESERSE SESE Bey, 
VYWy,% Yi, 


’ Uf ‘4, 
WM A sidssoomn 








7*Protect against short-circuits. 


2 Protect against needless blows caused 
by harmless overloads. 

3 Protect against needless blows caused 
by excessive heating — lesser re- 
sistance results in much cooler 
operation. 

¢ Provide thermal protection — for 
panels and switches against damage 


from heating due to poor contact. 
FUSETRON dual-element FUSES 


§ Protect motors against burnout from 


GIVE 10 POINT PROTECTION overloading. 


6 Protect motors against burnout due 
to single phasing. 

7 Give DOUBLE burnout protection 
to large motors — without extra cost. 


& Make protection of small motors 
simple and inexpensive. 


9 Protect against waste of space and 
money — permit use of proper size 
switches and panels. 


70 Protect coils, transformers and 












DON’T RISK LOSSES! solenoids against burnout. 
* Fusetron fuses have high interrupting capacity as shown 
One lost motor... by tests of the Electrical Testing Laboratories of New York 


City in December 1947. 
One needless shutdown... 





One destroyed switch or panel 
One burned out solenoid... 





May cost you far more than 
replacing every ordinary fuse 


Bussmann Mfg. Co., 
University at Jefferson, 
St. Lovis 7, Mo. 


TRUSTWORTHY NAMES IN (Division of McGraw Electric Co 


with a ELECTRICAL PROTECTION 
Fusetron dual-element Fuse. 





Address 


I 
USE THE COUPON 
| City & Zone State “rr 
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FOR ROLLING MILLS 


....apilot plant demonstration showing 


the possibilities of magnetic amplifier 
control was held before a number of steel 
plant operators on October 19, 1951 .... 


A The magnetic amplifier 


Magamp, 
as it is called 


has been known and 
used for years. The first applications 
were simple saturable-core reactors in 
which the impedance of the reactor 
was changed by saturating the core 
with a direct current control winding. 
More recently, the device is being ap- 
plied in all types of control and regu- 
lating circuits in practically every 
electrified industry in the country. 


The renewed interest in the use of the 
magnetic amplifiers can be attributed 
to three major factors: 

1. The self-saturating circuit, which 
makes possible high values of gain 
is now fully understood and is used 
in all modern devices. 

2. The performance of self-saturating 
Magamps depends greatly on the 
core material and the rectifiers 


used. Recent improvements in 


these components have made it 
possible to capitalize on the self- 
saturating circuit. 

$. The steel industry is using more 
automatic regulating equipment 
on drive systems than ever before. 
This is caused by increases in 
speed, continuous striving for bet- 
ter quality, the demand for higher 
tonnages from existing facilities, 
and the need to eliminate the 


Figure 1 — Steel mill regulating equipment can be broken down into four fundamental types. 
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— Heppenstall Binihia 





In metal cutting, shearing, or trimming 
operations you can keep costs ‘way down 

. and production up... by standardizing § 
on Heppenstall Knives! 

If you’re not using them, don’t be satisfied . 
with the “average service” you think you’re ) 7 ’ 
getting with your present knives. Specify y 
Heppenstall Knives . . . and honestly, you'll 
be surprised at the difference! 

Long-time users know that Heppenstall 
Knives, made from our own electric induction 
steels, are the finest knives obtainable. They 
consistently deliver greater tonnage per edge 

. . more and cleaner cuts per grind. . . per 


knife . . . and per dollar of original cost. Why 
not order a set today? 





Heppenstall Company, Pittsburgh 1, Pa. rr, 
Sales Offices in Principal Cities. 





ROTARY KNIFE 


, . ™ — a a | 


PINCH KNIFE 


— ‘. SPACER 


FLASH TRIMMER KNIFE SLITTER KNIFE 





human effect in duplication of re- 
sults. Thus the demand has arisen 
for a static, simple, and mainte- 
nance free regulating device. The 
Magamp fits these requirements 
exactly. It is an entirely static de- 
vice, is relatively simple, and will 
operate with less maintenance than 
other conventional types of regu- 
lating systems. 

To bring out the fundamentals of 
the magnetic amplifier regulator, Fig- 
ure 1, which shows schematically the 
four main types of regulating equip- 
ment has been prepared. All regula- 
tors are arranged to control the volt- 
age of a direct current generator. In 
studying this chart it is desirable to 
bear in mind the requirements which 
all regulators must meet: 

1. They must accurately measure the 
quantity to be regulated. 


© 
~ 


They must compare this measure- 

ment to a fixed reference standard. 

3. They must exert corrective action 
to reduce deviations of the regu- 
lated quantity from the reference 
standard. 

t. They must provide the degree of 
response and accuracy required 
and be stable. 

The electro-mechanical regulator 

shown on Figure 1 uses a spring as a 

fixed reference. The regulated quanti- 





ty is measured by a solenoid which 
acts in opposition to the pull of the 
spring. Any variation in the direct 
current generator voltage will un- 
balance these pulls and move the 
rheostatic element which changes the 
exciter voltage in the direction to re- 
turn the generator voltage to the 
proper value. 

The electronic-regulator uses a ref- 
erence voltage as a fixed standard 
against which the voltage of the d-c 
generator is bucked. Any difference 
in these voltages applies a bias to the 
grid of the vacuum tube. The vacuum 
tube then acts to change the firing 
point of the grid controlled thyratron 
tube which supplies power to the 
direct current generator field. Thus 
any variation in direct current gen- 
erator voltage will cause a corrective 
change in its shunt field strength 
through action of the electronic regu- 
lator. 

The rototrol rotating regulator uses 
a reference voltage applied to the 
pattern field as a fixed standard. The 
voltage field measures the direct cur- 
rent generator voltage and is con- 
nected in opposition to the pattern 
field. Any difference in generator 
voltage will disturb the balance be- 
tween the fields and change the roto- 
trol voltage in such a direction as to 


Figure 2— Magnetic amplifier regulator, under simulated operating condi- 
tions, for a tandem cold reduction mill. The 4000-hp, 200 485-rpm, 
double-armature motor is controlled by adjusting the voltage of the 
3600-kw, 360 rpm generator, which is part of the large motor-generator 


set shown in the background. 
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Figure 3 — Output stage of the experi- 
mental magnetic amplifier regula- 
tor, which supplies power directly 
to the field of the 3600-kw d-c gen- 
erator. 


return the direct current generator 
voltage to its proper value. Such 
regulators are frequently applied with 
the reference voltage, and generator 
voltage bucked against one another 
and the difference applied to a single 
rototrol field. 

The magnetic amplifier has pattern 
and voltage windings which are analo- 
gous to rototrol fields. Small differ- 
ences in the strength of these windings 
will saturate the magnetic cores and 
cause large changes in the output 
windings. The alternating current of 
the output winding is rectified and 
applied as a d-c voltage to the gener- 
ator shunt field. Thus small changes 
in strength of the pattern and voltage 
windings will apply large corrective 
voltages to the generator field and 
thereby keep the generator voltage 
within narrow limits. 

Since the use of Magamp control 
fields is analogous to use of rototrol 
control fields, the application experi- 
ence built up on rotating regulators is 
extremely useful in designing mag- 
netic amplifier circuits. 

The primary advantages of the 
Magamp compared with other types 
of regulating equipment are as follows: 
1. Requires no periodic maintenance 

there are no tubes to replace and 
(Please turn to page 118) 
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Bliss Modernizes Temper Mill 
at U. S. Steel’s Irvin Works 


After 16 years of rugged service—much of it ‘round the 


clock—a Bliss 4-high temper pass mill, at United States 


Steel Company's Irvin Works, was recently rebuilt by 


Bliss engineers. Its speed was increased to 2500 fpm. 
U.S. Steel sees a future range of 250 to 3750 fpm for 
this completely modern mill, now handling coils of steel 
up to 50 inches wide, 72 inches in diameter, and weigh- 
ing 50,000 pounds. All operations are directed from 
cabinets at each end—tension being controlled to any 


desired degree through the full cycle of any pass. 


Bliss engineers are called upon for modernization 
jobs like this because of customers’ satisfaction with 
Bliss mill performance. With more than 90 years’ ex- 
perience serving the metal industries, Bliss engineers 
can help you, too, solve urgent expansion problems 
supplying new equipment, or modernizing the old. 

If you plan improvements in either hot-rolling or 
cold-rolling facilities—ferrous or non-ferrous—put your 
problem up to Bliss engineers. They will see your job 


through to completion. 


E. W. BLISS COMPANY, General Office: Canton, Ohio 


ROLLING MILL DIVISION: SALEM, OHIO 
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6 YEARS OF SERVICE 
AND NOW GIVING 


2500 fpm 
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->» SHOWS YOU HOW 
ACCURATE RECORDS 


LENGTHEN BAT TERY SERVICE! 


Keeping of accurate records is vital to the conservation and extension of essential battery 
power. The GOULD PLUS-PERFORMANCE PLAN makes the keeping of battery records easy 
by providing you with full information on how to test your batteries, and charts and forms 


for recording test data. 


This timely plan puts at your disposal a complete system of manuals, arti- 
cles, specifications, bulletins, charts, graphs and forms explaining and 
illustrating how to select, charge and handle, maintain and determine the 
condition of your batteries. This material, which can increase battery serv- 
ice as much as 50%, is FREE to battery users, without obligation. A request 


on your letterhead will bring descriptive booklet by return mail. 














DAILY RECORD SYSTEM CONTROLS BATTERY MAINTENANCE 


Number each battery and, as each is installed, read and re- 
cord its specific gravity and temperature on chart illustrated 
below (these charts are FREE on request to users of the 
GOULD PLUS-PERFORMANCE PLAN). Record also, date 
each battery is put into service, and vehicle to which each is 
assigned. When each battery is charged, specific gravity, 
temperature, time, setting of ampere-hour meter and the 











date and amount of water are recorded. 
Such a record tells 1) whether batteries are fully charged 
when placed in service; 2) number of hours each battery was 
in service; 3) if batteries were discharged below normal val- 
ve; 4) whether batteries are being properly charged; 5) 
when batteries should be changed to prevent overworking 
and resultant failure during shift. 














The GOULD “Thirty” with "Z” PLATES— 
America’s Finest Industrial Truck Battery 


GOULD 
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GOULD MOTIV 
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—E POWER BATTERY--CONTINUOUS RECORD 
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STORAGE BATTERIES 


GOULD-NATIONAL BATTERIES, INC., trenton 7, NEW JERSEY 


Always Use Gould-National Automobile and Truck Batteries 
































’ Skelp & Plate \ 


METAL GIRDLES 


~~ 


for ENERGIES, 
LIQUIDS, GASES 


In the mills that roll plate Mack-Hemp 
Rolls with the striped red wabblers set the 
productioneering pace because they were 
progressively developed for that task as 
rolling techniques progressed. And in skelp 
mills, too, the engineers and metallurgists 
of Mack-Hemp have always coordinated 
their roll research with operators’ demands. 

That’s why so much of the skelp and 
plate tonnage used in vital pipe production 
—an estimated 9,000,000 tons in 1950— 
comes from mills using Striped Red Wabbler 
Rolls, for roughing and finishing, for work 
or back-up. It’s understandable that so 
many rollers prefer Mack-Hemp Rolls for 
plate and skelp rolling because the records 
of tonnage service are always outstanding. 

And, as always, Mack-Hemp is keeping 
ahead of the developments in rolling prac- 
tice. It’s that alertness to progressive changes 
that makes it worthwhile to keep an eye 
on what’s new at Mack-Hemp. 


MACKINTOSH-HEMPHILL 


COMPANY 
Makers of the Rolls with the Striped Red Wabblers 
PITTSBURGH AND MIDLAND, PA. 

MACKINTOSH-HEMPHILL PRODUCTS INCLUDE: rolls . . . steel and special 
alloy castings ... 
completely inte- 
grated strip mills... 
heavy duty engine 
lathes . . . Mackin- 
tosh-Hemphillro- 
tary straighteners... 
improved Johnston 
patented corrugated 
cinder pots and slag- 
handling equipment 
. Shape straight- 
eners .. . end-thrust 
bearings . . . shears 

. . « levellers 








(Continued from page 114) 

no bearings, brushes, or commu- 

tators. 

2. Units can be panel mounted and 
wired, and installation expense will 
be reduced. 

The Westinghouse Co., as part of 
its overall regulating system develop- 
ment activity, decided to investigate 
the possibilities of the Magamp as a 
control system for individual genera- 
tor tandem cold reduction mills. The 
development was made with a view 
toward equaling and exceeding if 
possible, the excellent performance 
obtained from rototrol rotating regu- 
lator systems now in use. Such a con- 
trol system must have the following 
features: 

1. High amplification and thus high 
accuracy to provide the proper 
tracking of all stands from thread- 
ing to maximum speeds. 


~ 


2. Very fast and well damped tran- 
sient response to assure the best 
mill performance during accelera- 
tion, deceleration, and emergency 
stops. 

3. No overshoot under operating con- 
ditions. 

4. Simplicity of scheme and adjust- 
ments for IR drop compensation, 
amplification, and damping. 

5. Low maintenance and_ stay-put 

features which would assure that 


once the device is adjusted it will 

remain in adjustment. 

The procedure for developing this 
regulator system was as follows: 

1. Engineers from the steel mill ap- 
plication group, control engineer- 
ing dept., and anacom laboratory 
and research dept., met to discuss 
the criteria for such a system. It 
was decided to replace the con- 
ventional rotating regulators and 
exciters completely with Magamps 
and to aim for a system which 
would have the ultimate in speed 
of response. After these basic con- 
cepts were sufficiently worked out 
complete tests were run in the 
anacom transient analyzing labora- 
tory to determine what system 
had the best possibilities. The 
ultimate in response is obtained 
when the regulating and control 
elements have no time delay or the 
time delay is minute compared to 
the time delays in the fields of the 
main rotating equipment. The 
anacom studies showed that such 
a system could be designed and 
that it would be inherently stable 
since a single time delay system 
would be approximated. 

2. On the basis of the anacom studies, 
a complete system was designed by 
steel mill and control engineers. 
These engineers received help from 


Figure 4— Control stage and IR drop compensation magnetic amplifiers, 
mounted on the back side of the cabinet. 
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Figure 5 — Schematic diagram of indi- 
vidual generator tandem cold mill 
drive using Magamp. 


the Westinghouse magnetic ampli- 
fier division which is presently en- 
gaged in designing and manufac- 
turing magnetic amplifiers for mili- 
tary and commercial applications. 
3. In order to prove the system de- 
veloped it was tested on full scale 
steel mill equipment on the test 
floor in the transportation and 
generator division. The equipment 
used is the No. 4 stand motor and 
its power supply generator which 
will be shipped to the Republic 
Steel Corp. for installation on a 
66-in. four-stand tandem mill. The 
generator is rated 3600 kw at 360 
rpm, and the motor is a 4000-hp, 
200/485-rpm double armature 
unit. One 2000-hp armature drives 
the other armature as an inertia 
load which simulates the WR? of 
an actual mill installation. The 
reference bus system and the con- 
trol devices are the same as those 
actually used in tandem mill serv- 
ice. Figures 2, 3 and 4 show the 
test equipment and the experi- 
mental Magamp regulators. 
Figure 5 shows schematically the 
Magamp control system for one 
stand of an individual generator drive 
system. It may be directly compared 
to the rotating regulator system shown 
on Figure 4 of the article “‘Accelera- 
tion Characteristics of Tandem Cold 
Reduction Mills,” by W. R. Harris 
and R. W. Moore, July 1951 Iron and 
Steel Engineer. All stands are match- 
ed to the same reference bus and the 
mill is accelerated and decelerated by 
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A WORLD’S RECORD FOR | 
oo. STE SCREW DOWN SCREWS — 
ESTABLISHED ON 46” BLOOMING 
MILL AT INLAND STEEL CO. 


“TOOL STEEL” PRODUCTS ARE GUARANTEED TO GIVE LONGER 
LIFE THAN ANY OTHER PRODUCTS IN THE SAME SERVICE! 


WRITE TODAY FOR COMPLETE INFORMATION. 
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Figure 6 — Transient response at 50 per cent rated voltage 
for a change of 2 per cent on instantaneous reference 


bus. 


raising or lowering the reference bus. 


The generator voltage is bucked 
against the reference bus and the 
difference applied to the control 


Magamp. If the generator voltage is 
different from the reference bus, the 
control Magamp changes its output. 
In turn the output of the power 
Magamp, and the generator voltage 
is changed to correct the difference. 
IR drop compensation is applied by 
a small separate Magamp so that 
adjustment of IR drop compensation 
will be simple and will be independent 
of other system adjustments. 

The response of the magnetic am- 
plifier is inversely proportional to the 
frequency of the a-c power supply, 
and to determine the results, tests on 
both a 60-ceyele and a 400-cycle device 
were planned. Analog computer stud- 
ies showed that while the 60-cycle 
would be faster than the 
rototrol, a 400-evele system would be 
required to obtain the ultimate in 
response and ease of damping. The 
400-cvele test results are shown on 
Figures 6 and 7. For comparison the 
response of a rototrol rotating regu- 
lator is The 
curves show the difference between 


system 


also shown. response 









































reference bus and generator voltage. 
They were taken by inserting an in- 
stantaneous voltage into the reference 
bus by suddenly switching a battery 
into the circuit. This test is much 
more stringent than any mill operat- 
ing condition but it serves as an ex- 
cellent measure of control 
performance. The response times for 
full correction are as follows: 


system 


Weak motor Strong motor 


field field 

Rototrol. 0.67 0.3 

Magamp. .. 0.1 0.1 
It will be noted that the rototrol 


response is over-damped at weak 
motor field and under-damped at full 
motor field. As shown on Figures 5 
and 6 of the article “Acceleration 
Characteristics of Tandem Cold Re- 
duction Mills” there is no overshoot 
under any operating condition. The 
response of the Magamp with 75 per 
cent IR compensation is about 0.1 
second and is not greatly affected by 
motor field strength. With less IR 
compensation, the response is slightly 
faster. The system is practically 100 
per cent damped even though it is 
unusually fast. 











Figure 7 — Exciter response at 50 per cent of rated voltage 
for change of 2 per cent on instantaneous reference 
bus. 


The curves are based on generator 
voltage response. The motor speed 
will follow the voltage in accordance 
with the mechanical time constant. 
For further information see the arti- 
cle “Acceleration Characteristics of 
Tandem Cold Reduction Mills.” 

The curve on exciter voltage shows 
why such fast response is obtained. 
The exciter voltage for the rotating 
regulator rises to approximately 250 
per cent of normal value. With the 
magnetic amplifier, the power Mag- 
amp voltage rises to approximately 
465 per cent of normal value in less 
than one-twentieth of a second 
about one-third of the time for the 
rotating exciter. The time constant 
of the generator shunt field in both 
of these tests was approximately four 
seconds. These tremendous forcing 
voltages are responsible for the very 
fast changes in generator field. The 
performance is amazing when it is 
considered that in than 
tenth of a second, the generator field 
voltage must rise to many times its 
rated value to force the correction 
and then return to rated value in 
order to prevent overshooting. 


less one- 
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NEW DIHEDRAL 
COUPLING 


AJAX DEVELOPS Aj AX 
Cuts Line-up Hours 
To Minutes 


Announcement of the new 
Ajax Dihedral Coupling de- 
signed for handling misalign- 
ment heretofore considered 


excessive, is being welcomed 
throughout industry. It elimi- 
nates the usual misalignment 


problems, thus simplifying 
machine design and speeding 
up installation and mainte- 
nance. Ajax Dihedral Cou- 
plings can be quickly lined 


‘up with the eye. 
Their performance is the 
result of exclusive Ajax Di- 
hedral tooth design. They ; 
provide more tooth area un- 


der load than possible with 
any other tooth shape. They 
operate with tooth clearance 
(backlash) held to oil film 
requirements. ° ° ° 

Standard Ajax Dihedral Working Hand-in-Hand With 
Couplings are made to handle 
misalignment up to 7°. Teeth 
can be cut to handle greater 
misalignment but each job 
must be engineered. 


If you use couplings, write 


for Bulletin 50 for complete Machines for Thirty Years a 


information. 





America’s Leading Manufacturers 
and Users of Direct-Connected 





AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 
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& L POURS FIRST STEEL 
From New Melt Shop 


A Just 17 months and 12 days after 
breaking ground, Jones and Laugh- 
lin Steel Corporation celebrated the 
tapping of the first heat from new 
open hearth furnaces at Pittsburgh 
on October 30. The expansion project 
includes construction of 11 new open 
hearths, with an annual capacity of 
2.000.000 tons, to be completed by 
next March. This and other projects 
in the corporation’s five-year $400,- 
000,000 expansion program to be 
completed in 1952 will increase J&L 
steel production by 32 per cent. 

Features of the new plant include 
latest developments in open hearth 
furnace design and use of refractories, 
instrumentation for high efficiency 
in the control of temperatures, heat 
and efficteney of fuel utilization, me- 
chanized material handling facilities, 
provisions for using tar, oil or gas for 
fuel, and special facilities for han- 
dling serap. 

Since The Pittsburgh Works blast 
the north 
side of the Monongahela river, across 


furnaces are located on 
from the new open hearths, it was 
necessary to build a substantial tres- 
tlework for delivery of hot metal to 
the new shop. The track enters the 
mixer building at high level and con- 
tinues on into the open hearth lean-to 
building. 

The two new hot metal mixers are 
of 800 tons capacity each, and are 
electrically driven. They are charged 
through the end by inserting a runner 


March 1950 





spout carried on a movable car, into 
the end of the mixer. The spout is in- 
serted far enough to prevent the fall- 
ing stream of iron from striking the 
lining, thus reducing lining erosion 
and lengthening lining life. Mixers 
are equipped with individual burners 
and fans to provide heat if necessary. 
In the event of electric power failure 
while pouring, an emergency air- 
driven engine returns the mixer to 
horizontal position. The two-section 
150-ton seale at each mixer records 
and prints the weights. Maintenance 
is facilitated by a 60-ton crane. 

Hot metal is carried from the mix- 
ers in 100-ton ladles hauled by a 25- 
ion locomotive. The ladles are han- 
dled at the open hearth by 150-ton 
overhead cranes which have auxiliary 
trollevs for dumping the iron. 

Special attention was given to the 
stockyard and scrap preparation lay- 
outs because of deterioration in qual- 
itv of scrap. Scrap is loaded into 
charging boxes of 44 cu ft capacity 
at the stockyard and carried on cars 
of four-box capacity to the lean-to 
building alongside the open hearths 
for storage in readiness for delivery 
to furnaces. The lean-to building is 
located between the charging floor 
and the furnace stacks. 

The stockyard is equipped with 
three 10-ton magnet cranes and one 
15-ton bucket type crane. The mag- 
net cranes are fast acting units used 
primarily to unload scrap from rail- 


April 1951 
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road cars into charging buggies on 
the same level. There is a scrap bin 
running the full length of the loading 
tracks to permit uninterrupted oper- 
ation while railroad shifts are being 
made. This bin is designed to allow 
separation of types of scrap as re- 
quired for satisfactory furnace 
charges. The track layout is arranged 
to minimize traffic congestion and 
to provide safe working clearances. 

Loaded cars are weighed automat- 
ically as they pass over a track scale 
platform at a predetermined speed 
governed by a system of colored 
lights. If this speed is exceeded, the 
lights change color and the scale be- 
comes inoperative. Weighed scrap is 
moved into the lean-to building by 
an 80-ton diesel-electric locomotive. 

Fluxes and other additions are at 
present also supplied to the furnaces 
from the stockyard. When the 1 
furnaces are completed, all raw mate- 
rials except scrap will be handled in 
a row of overhead gravity feed bins 
located alongside the row of stacks. 
Charge and feed ore, limestone, burnt 
lime, dolomite, roll scale, ete. will be 
delivered to these bins over the new 
trestle connecting the hot metal 
bridge to No. 4 shop mixers. A mine 
type locomotive will place buggies 
on the track running under these 
bins. After loading, the locomotive 
will deliver the materials to the lean- 
to or to the furnaces. 

The lean-to building runs the full 


October 1951 
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For the answer 
1 every culting 
Problety -/00k info 
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Engineered for continuous, ‘round- 
the-clock performance—for a vastly 
stepped-up output and for “sharp 
pencil” economy — the Bonnot 
HY DROFEED COLD SAW stands 
alone in modern cold-sawing tech- 
niques and efficiencies. Automatic, 
high speed, vertical feed, it brings 
you a full “baker’s dozen” of advan- 
tages unmatched by any other 
method! 


Now Get the WHY of Each Advantage 
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POSITIVE FEED CONTROL 
ACCLIMATED TO ALL WEATHER 
RIGID CONSTRUCTION 
CHATTER-FREE OPERATION 


SAFETY CONTROLS—FOR OPERATION AND MACHINE PARTS 


ADJUSTABLE PRESSURE CONTROL 


CUTS WIDE RANGE OF SIZES, SHAPES AND ANALYSES 
PERMITS SELECTION OF FEEDS AND SPEEDS 
PROVIDES HIGH VISIBILITY FOR OPERATOR 

HIGH SPEED CUTTING AND CARRIAGE RETRACTION 


SELF-CONTAINED HYDRAULIC SYSTEM 
AUTOMATIC VOLUME CONTROL 
EASY ACCESSIBILITY FOR MAINTENANCE 





Massive base, huge 
hydraulic columns 
and one-half ton 
crosshead enclose 
the "sturdy square” 
of the Bonnot 
HYDROFEED COLD 
SAW. This assures 
stability of working 
area that means 
unlimited cuts at high 
speeds... perfect 
accuracy every time. 


(T’S THE RUGGED HEART OF THE HY DROFEED 
BILLET AND BAR COLD SAW! 


sage these Features! Count them Joo! 





A Bonnot Engineer will be glad to show you how the “baker’s dozen” of HYDROFEED 
features can be applied in your plant—profitably, effectively. Write, wire or phone today! 


Engineered For Improved Production 


Also Manufacturers of — SAWING © CRUSHING 
DUST PUG MILLS 
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length of the furnace building, 1430 
ft long. There are three tracks in the 
lean-to one for storing loaded bug- 
gies, one for unloading ferro-alloys, 
etc. into floor bins, and the third is 
the running track. Leads into the 
charging floor are placed most ad- 
vantageously to avoid congestion. 
The charging floor layout is mod- 
ern and roomy. Equipment includes 
the three 150-ton hot metal cranes, 
previously mentioned, four 12-ton 
charging machines, and a hot metal 
track for safe and efficient handling 
of hot metal to the furnaces. Furnace 
spacing is adequate for maintenance, 
as well as providing room for keeping 
some loaded boxes of burnt lime, feed 
ore, etc. at each end of most furnaces. 
The entire floor will be paved to 
facilitate the movement of mechan- 
ized material handling equipment 
and a truck ramp with a floor scale 
is also provided at one end of the 
floor. Bins for crushed ferro-manga- 
nese and ferro-silicon are located at 
the other end of the charging floor. 
A special car carrying manganese 
crushers is located above these bins 
and the “ladle size” material is dis- 
charged into boxes at the pouring 
pit level. This material is then loaded 


into smaller bins on the tapping plat- 
form of each furnace. A scale is pro- 
vided on the tapping platform of 
ach furnace, making the weighing 
of ladle additions much easier than in 
older shops. The material is weighed 
in drop-bottom buckets which are 
then dumped into the ladle addition 
chutes of each furnace. 

Large tote boxes are provided for 
handling dolomite, magnesite and 
other bottom making material. These 
are loaded at gravity feed bins and 
delivered by buggies. The boxes are 
fitted with trunnions for handling 
and dumping by the hot metal cranes 
so as to lighten manual work effort. 

Charging tracks in front of the fur- 
nace doors were specially designed to 
prevent spills sticking as they do un- 
der the head of standard rail. Rails 
are manganese, non-magnetic cast- 
ings without heads. This effort to 
eliminate the manual effort of clean- 
ing spills from old style rails is be- 
lieved to be well worth the extra cost. 
Its performance will be closely watch- 
ed by the rest of the industry. 

The furnaces, of 250 tons capacity, 
are provided with basic ends. Each 
furnace rests on two main concrete 
piers, the inside faces of which ex- 


Aerial view along the south bank of the Monongahela River shows part of the 
Jones & Laughlin Steel Corporation Pittsburgh Works, which covers 276 
acres. Outlined are the $70,000,000 new open hearth furnace expansion 
area and new rail classification yards. 








tend to form a base for the front flush 
buggy in which the cinder pot is car- 
ried. The slag chute leads down 
through the charging floor to the 
cinder pot below the center door of 
the furnace, and serves to direct the 
flow of “flush off” slag into the pot. 
The buggy also moves the slag pot 
into position under the tapping spout 
so it can catch the slag when the fur- 
nace is draining after tapping. 

Furnace body and uptakes are 
streamlined, with critical areas such 
as the knuckle, uptakes, fantails and 
flues designed for proper flow of in- 
coming and outgoing gases. Slag 
pockets are large and fitted with 
sloping false walls to a height of 414% 
ft to facilitate removal of slag pocket 
deposit. 

The basic brick ends withstand 
higher operating temperatures than 
conventional silica brick construction 
and thus permit longer periods of 
operation before replacement. A sus- 
pension arrangement allows patch- 
ing without disturbing the walls 
either above or below the patched 
area. The heavier weight of basic 
bricks and their lower load carrying 
qualities at high temperature require 
heavy steel supporting structure and 
a system of suspending brackets. 
Brackets are arranged in horizontal 
rows and usually carry four or five 
courses of brick, thus reducing the 
superimposed load on any row of 
basic brick. Port roofs, also of basic 
construction, are suspended to a 
point extending over the bridge walls. 

Main roof construction is the con- 
ventional ribbed arch, made up of 
15-in. and 18-in. deep ribs with every 
fifth rib high. Drop sections in the 
front and back of the roof provide 
added thickness in these hot working 
regions. 

The bottom consists of a thin layer 
of insulating material next to the pan 
plates, followed by 18 in. of basic 
brick on which is placed 16 in. of 
rammed refractory material. The top 
covering is burnt-in grain magnesite, 
8 in. deep. This gives a total bottom 
lining of 42 in. exclusive of the in- 
sulating layer. The end slopes of the 
furnace pan plates over the wind box 
are kept low in order to allow ex- 
pansion of the bottom material dur- 
ing the installation and heating up. 
Lower slopes also permit greater 
thickness of bottom material at the 
top of the wind box, a weak spot in 
many furnace designs. 
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The Low Cost Odds are all in your favor when you deal with a company that has 
THEIR OWN COMPLETELY OWNED AND OPERATED FACILITIES. 

Heyl & Patterson can guarantee “CONTROLLED QUALITY” because we have 
OUR OWN Engineering Department, OUR OWN Structural Shop, OUR OWN 
Machine Shop and OUR OWN Erection Department. 

Heyl & Patterson can guarantee “CONTROLLED LOW COST” because every 
phase of any Heavy Bulk Materials Handling Equipment Job can be produced 


entirely within our organization. 


Consider the advantages to you on a Coldly Calculated Cost Basis of ... ONLY 
ONE WRITE-UP . .. ONE OVERHEAD ... ONE PROFIT. This is and always ; 


has been the Heyl & Patterson Way. 
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The back wall is of sloping type, 
basic brick construction and sheath- 
ed in steel plates. The front wall con- 
sists of metal-clad basic brick to a 
thickness of 18 in. with each second 
course of brick tied into the furnace 
binding. Front buckstays are water- 
cooled and archless door frames are 
used. There are five large doors, lined 
with rammed material and electric- 
ally operated. 


Checkers are of ample size, well 
laid out and set up to allow blowing 
during operation. Flues are stream- 
lined as much as possible and ar- 
ranged for adequate servicing during 
repair. Furnace stacks are 250 ft high. 


The large bath area of 1050 sq ft 
and a bath depth of 311% in. make for 
a fast working furnace. This area 
gives a nearly ideal ratio of 4.2 sq ft 
per ton capacity. The depth allows 
rapid penetration of heat to get quick 
start of reactions. 


The furnaces are equipped to burn 
both liquid and gaseous fuels in com- 
bination and instrumentation is the 
most modern design. Controls are 
arranged to handle oxygen for com- 
bustion and will regulate the total 
amount of oxygen that is introduced 
into the furnace from straight air or 
any combination of air and oxygen. 
Instruments and controls for each 


BUREAU OF MINES 


A Froth flotation, a process widely 
used for recovering mineral sub- 
stances from finely ground ores, has 
been adopted for the preparation of 
very fine coal more widely in Europe 
and Britain than in this country, ac- 
cording to a Bureau of Mines circular. 

The process, by which material 
such as fine coal is caused to float by 
bubbles of air forced upward through 
the flotation machine while the ash 
and other impurities sink, is attract- 
ing more interest in domestic coal 
circles because its use makes it possi- 
ble to recover much good coal that 
other types of preparation equipment 
discard with the refuse. The circular, 
giving cost and operating data on 
three flotation plants in the Nether- 
lands and seven in Great Britain, was 
prepared by three Bureau of Mines 
coal technologists on the basis of their 
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mounted 


furnace are on a_ panel 
board enclosed in an individual con- 
trol house. Fuel storage and pump 
house are at the extreme up-river 
end of the plant. Four tanks of 2,100,- 
000 gallons total capacity will store 
fuel oil and topped tar unloaded from 
barges, railroad tank cars, or motor 
trucks. Separate circulating systems 
are provided for fuel oil and _ tar. 
Fire protection is provided by an 
automatic extinguishing system. 


The pouring pit runs the full length 
of the furnace building and is served 
by three ladle cranes of 350 tons ca- 
pacity and almost 70 ft span. A broad 
gauge debris track is provided in 
addition to pouring tracks. Three 
pouring platforms are respectively 
277 ft, 497 ft and 277 ft long, and 13 
ft wide. All are equipped with bins 
and scales for storage and weighing 
of mould additions, such as alumi- 
num and ferro-silicon. Traveling jib 
cranes of one-ton capacity serve these 
platforms, particularly for capping 
rimmed ingots. All necessary utilities 
such as water, gas oxygen, acetylene 
and electricity are available at sever- 
al points on each platform. 

By far the greater portion of the 
ingot run is under roof. The tracks 


are arranged for minimum interfer- 
ence of movement. Hot topped ingots 


CIRCULAR 


will pass through the mold prepara- 
tion building for hot top removal on 
their way to the stripper. On their 
return from the blooming mill the 
molds will pass through the building 
on the opposite side of the platform, 
where they are prepared for the next 
heat. As a safeguard against delay 
caused by derailment, there are two 
leads into the stripper building. 

Two 400-ton capacity stripping 
machines, the largest built so far, are 
of low type with telescoping screws, 
avoiding hazardous counterweights. 
Other facilities in the stripper build- 
ing include equipment for cooling in- 
gots and moulds, stripping stool 
stickers, removing ingot butts, and 
changing and cleaning stools. 

The mould yard and cinder yard 
are parallel to the furnace building, 
both areas being served by a com- 
mon crane runway 1070 ft long with 
four cranes. The mold yard is under 
a roof. All of the slag is to be crushed 
and sent to the blast furnaces or slag 
disposal plant from the cinder yard. 
All molds and stools for No. 4 shop 
will be stored in this mold yard. 

All major points in the new shop 
are interconnected by means of a 
public address system, while a tel- 
autograph system connects the shop 
with the blast furnaces, the mixers 
and the chemical laboratories. 


DISCUSSES FROTH FLOTATION PROCESS 


observations while on a foreign assign- 
ment during the summer of 1950. 

The circular notes that froth flota- 
tion has been adapted to coal prepara- 
tion more widely in Europe than in 
this country, and that in some re- 
spects European practice is in advance 
of ours. In 1950, there were about 16 
froth flotation plants operating in the 
Ruhr area of Western Germany, 
three at the Dutch State Mines in the 
Netherlands, and 43 in Great Britain, 
as well as a number in the Saar Basin 
and other areas of France. 

Besides presenting detailed data on 
the 10 plants mentioned, the report 
discusses general trends and develep- 
ments in British and continental coal 
froth flotation practice. Among the 
principal differences from American 
practice are mentioned the trends 
toward closed washery circuits, floc- 
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culation of flotation tailings with re- 
turn of clear water to the circuit, and 
the almost universal use of coal tar 
products as flotation reagents instead 
of the petroleum oils and pine oil 
extensively used in this country. 
The report was prepared by B. W. 
Gandrud, chief of the Fuels Technol- 
ogy Division of the Bureau’s Region 
VIL at Tuscaloosa, Ala., Thomas 
Fraser, coal technologist at the Bu- 
reau’s Washington, D. C. headquart- 
ers, and H. F. Yancey, chief of the 
Fuels Technology Division of the 
Bureau’s Region II at Seattle, Wash. 
A free copy of Information Circular 
7614, “Froth-Flotation Practice in 
Coal-Preparation Plants of Western 
Europe and Great Britain,” can be 
obtained from the Bureau of Mines, 
Publications Distribution Section, 
4800 Forbes Street, Pittsburgh 13, Pa. 
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Continuous Stainless Strip 
Annealing and Descaling 
Line; Salt Descaling Bath 
and Water Spray Booth. 


* it ou inline —$__ 
ql if pe ...either Continuously or by Batch Method 


DREVER molten salt descaling furnaces rapidly and positively 








| remove oxide scale and sludge without attacking the base metal. The 
salt bath is heated by immersion tubes, with automatic temperature 
control up to 950° F. More efficient than acid pickling, for both fer- 


rous and non-ferrous metals... for strip, plate, wire or other products. 


-_ VER. 


730 €. VENANGO ST., PHILADELPHIA 34, PA 
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A Alan Wood Steel Co. at Ivy Rock, 
Pa., recently placed in operation an 
industrial waste treatment plant in 
compliance with the Commonwealth 
of Pennsylvania’s stream pollution 
abatement program. 

Cooling water from the company’s 








Atlan Weed Steel ustalls 


Will Seale Keeovery Plant 


By R. F. COLTART 


Engineer, Sanitary Engineering Dept. 


Link—Belt Co. 


Philadelphia, Pa. 


The oxide concentrator is equipped 
with two Link-Belt Co. flight type 
collectors, which convey the settled 
scale along the horizontal bottom of 
the tank and then up the inclined end 
of tank. Each collector consists of a 
double strand of combination type 


Figure 1— General view of oxide concentration tank and circular settling 


tank. 


blooming mill, plate mill and strip 
mill operations contains iron oxide 
(mill seale) and oils. Originally, this 
waste water was discharged into the 
Schuylkill River without treatment. 
With the installation of the new 
facilities, the water is recirculated 
after treatment. Make-up water is 
added from the river to replace cool- 
ing water used for the open hearth 
furnaces. The cooling water from 
these furnaces is not contaminated, 
and it is discharged back to the river 
without treatment. Seale pits are used 
with each machine in the various 
mills, and it is the overflow from these 
pits that is collected in a common 
sewer and brought to the plant for 
treatment. 

After passing through a Parshall 
flume, the waste water passes through 
an oxide concentrator 20 ft-0 in. wide 
by 12 ft-0 in. water depth by 74 ft- 
0 in. effective horizontal settling 
length. This tank is designed to pro- 
vide a detention period of about 8 
minutes at the design flow of 13,000 


gpm. 





Figure 2— Oxide concentration tank 
contains two collectors (conveyors) 
for removing rolling mill scale from 
13,000 gpm roll cooling water. De- 
tention period is about 8 minutes. 
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Figure 3 —, Two collectors discharge mill scale into containers at end of tank. 


or? 


chain with 6-in. steel channel flights 
at 5 ft-0 in. centers, and it operates 
at a speed of 2 fpm. A mechanical 
flight wiper is provided to assure dis- 
charge of the scale into boxes for easy 
removal by truck. 


A 12-in. diameter, worm gear oper- 
ated, Rotoline skimmer at the effluent 
end of the tank is used to skim floating 
oil from the water surface. 


The effluent from the oxide con- 
centrator passes through two concrete 
channels (where a rippling effect is 
produced for aeration purposes) to a 
mixing well where make-up water 
from the river is added as required. 

The water then passes through a 
circular settling tank, 125 ft-0 in. 
diameter by 13 ft-0 in. side water 
depth, for the removal of fine suspend- 
ed solids and light oils. This tank, 
which provides a detention period of 
approximately one hour at the design 
flow of 17,000 gpm, is equipped with 
plow type sludge collector. 

The effluent from the circular 
settling tank passes to a pump station 
which returns it to the mill for re-use. 
The mill scale recovered by the oxide 
concentrator is reprocessed. Sludge 
from the circular clarifier and the 
recovered oils are disposed of in a 
large lagoon. Frederick H. Dechant, 
consulting engineer, designed this 
waste treatment plant, which was 
built by United Engineers & Con- 
structors, Inc., of Philadelphia, Pa. 


















This Mill was Specially Designed 


FOR INCREASING ALUMINUM FOIL PRODUCTION 


Three years ago, when the Stranahan Foil Company plant was built 
in South Hackensack, New Jersey, it was thought that the seven 
Farrel® mills installed at that time would handle the needed volume 
for many years to come. However, increased demand for the company’s 
product soon presented a challenge for greater production. 


After considering a number of possible ways of stepping up output, 
Farrel engineers recommended a specially designed, higher-speed, 
four-high mill capable of handling a heavy share of the primary reduc- 
tions of the aluminum down to a gauge as low as .001”. Now in opera- 
tion, this new mill * permits scheduling the final passes on a greater 
number of the smaller, original mills, with a resulting increase in 
overall production. 


You, too, can obtain this kind of engineering assistance from Farrel. 
Why not call in a Farrel engineer for consultation. 


FARREL-BIRMINGHAM COMPANY, INC. + ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N.Y. Sales Offices: Ansonia, Buffalo, New York, 
Akron, Pittsburgh, Chicago, Los Angeles, Houston 


-Ctumingham ® 
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The new mill has 9” x 46” work rolls 
and 21” diameter backup rolls. All 
four rolls are forged tool steel, preci- 
sion ground and crowned to meet 
requirements. A double motor screw- 
down provides for precise adjustment 
of either roll end independently or 
the simultaneous adjustment of both. 
The speed of mill operation can be 
varied to meet a wide range of pro- 
duction requirements by means of an 
adjustable voltage contro! system. 





FB-710 
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Q@ THERE ARE MORE Tuabow AUTOMATIC LUBRICATING 





@ SYSTEMS IN OPERATION THAN ALL OTHER MAKES!” 


WE SELL LUBRICATION... 


Which means Trabon customers get a lubricating system which—day 
after day, month after month, and year after year—properly lubricates 
your bearings, with a minimum of down time and maintenance. 


No shutdowns for bearing failure . . . no work stoppage for lubri- 
cation ... Trabon lubricates as your machines produce... delivers 
the right amount of lubricant to each bearing. 


Trabon oil and grease systems operate in heat and cold; in high or 
low places . . . in dirt, dust, ice, water, grime; with- 
stand vibration and pounding. 








OIL AND GREASE SYSTEMS 
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Repeat orders from old customers prove the merit of 
Trabon. Trabon Lubricating Systems are your insur- 


ance against costly down time, bearing failures and 
lost production. 


TRABON ENGINEERING CORPORATION 
1814 East 40th Street © Cleveland 3, Ohio 
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Date-line Diaty.. 





October 1 


A According to the AISI, the operating rate of the 
stee] industry is scheduled at 102.6 per cent of 
capacity for the week beginning October 1. This is 
equivalent to 2,051,000 tons of steel ingots and cast- 
ings compared with 2,041,000 tons one week ago. 
A Algoma Steel, Ltd. awarded Rust Furnace a con- 
tract to furnish a new billet heating furnace and three 
complete batteries of soaking pits for its works at 
Sault Ste Marie. 


October 3 


A Iron ore shipments down the Great Lakes amount- 
ed to 12,671,805 tons bringing the total for the season 
to 71,516,546 tons. September shipments were slightly 
under the all-time record. 

A OPS set price ceilings on imports of lead and zinc. 
Domestic ceilings on these two items were raised 2¢ 
a lb to 19¢ for lead and 19!/9¢ for zinc. 

A Treasury Secretary Snyder reported that the 
government went $2,614,000,000 into the red for the 
quarter ending September 30. This is the largest 
quarterly deficit in history except during the years of 
World War II. 

A Stockholders of Allegheny Ludlum Steel will meet 
December 4th to consider increasing company’s 
indebtedness from $20,000,000 to $40,000,000. 
Allegheny Ludlum will also consider offering about 
81,000 shares of convertible preferred stock. 


October 5 


A American Railway Car Institute reports domestic 
freight car deliveries in September totaled 8533. 
Orders for new cars totaled 9657 leaving a backlog 
of cars on October 1 at 140,135. 

A General Electric Co., in an agreement with the 
CIO electrical workers, raised wages a minimum of 
31/.¢ an hour thus averting a threatened strike of 
70,000 workers in 55 plants. 


October 6 


A NPA ordered increases in the amount of steel 
which producers must ship to warehouses after 
January 1. 


October 8] 

A Based on reports from companies having 93 per 
cent of the steel capacity of the industry, the operating 
rate for the week beginning October 8 is scheduled 
at 101.8 per cent. This is equivalent to 2,035,000 tons 
of steel ingots and castings compared with 2,051,000 
tons one week ago. 


October 10 

A Republic Steel's No. 5 blast furnace set a new 
production record for this furnace in September pro- 
ducing 48,005 tons of steel. 

A Bureau of Statistics reported that Canadian steel 
ingot production in August totaled 277,752 tons 
compared with 275,099 tons for the same month one 
year ago. 

A The Council of Economic Advisers reported that 
total production of goods and services in the third 
quarter ran at a record annual rate of $328,000,000- 
000. Corporate profits, however, dipped to 
$46,500,000,000 down $2,000,000,000 from the 
June quarter. 

A The NPA announced that aluminum supplies will 
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be taken from stockpiles to fill fourth quarter allot- 
ments. 

A Sharon Steel Corp. registered 174,137 additional 
common shares with the SEC. 


October 11 


A NPA announced that the government will try to 
allocate auto makers enough steel, copper and alumi- 
num to produce 950,000 passenger cars in the first 
quarter of 1952. This is a cut of about 13.6 per cent 
from the last quarter of 1951. 

A Edison Electric Institute predicts that utilities will 
be able to meet all defence and civilian power 
demands this winter, although there may be spot 
shortages. 


October 12 


A Leaders in the steel industry told Defense Mobilizer 
Wilson that they plan to ask the government to 
approve an increase in steel prices. 

A The AISI reports that hourly payments to wage 
earners in the iron and steel industry averaged $1.93] 
in August, an increase of 21.4¢ an hour over August 
1950. Wage earners averaged 40.4 hr a week in 
August. The total payroll in August was $246,670,000. 
Total employment was 679,100 for a new record. 


October 13 


A DPA predicted that consumer durable goods manu- 
facturers will get 50 to 60 per cent of their 1950 steel 
supplies in the first quarter of 1952. 

A Admiral Ben Moreell, president of Jones & Laughlin 
Steel Corp., predicted that steel prices will have to 
be raised if wage demands of the CIO are to be met. 
A Price boss DiSalle stated that no applications for 
price boosts have been received from the steel 
industry. 

October 15 


A British Steel production in September was equiva- 
lent to a rate of 15,749,000 tons compared with 
16,964,000 tons for September 1950. Production is 
being kept down due to shortages of iron ore and 
scrap. Pig iron output in September was at an annual 
rate of 9,854,000 tons compared with 9,409,000 tons 
for August 1950. 

A Based on reports from companies having 93 per 
cent of the steel capacity of the industry, the operating 
rate is scheduled at 102.1 per cent of capacity for the 
week beginning October 15. This is equivalent to 
2,041,000 tons of steel ingots and castings compared 
with 2,035,000 tons one week ago. 

A Newport Steel Corp. will start work immediately 
on a $22,460,300 expansion and rehabilitation pro- 
gram. Project includes new buildings, electric fur- 
naces, a continuous pickling line, cold reduction mill 
and material handling facilities. 


October 16 


A Striking employees of the Brier Hill open hearth 
plant of Youngstown Sheet & Tube went back to work. 
October 18 

A Colorado Fuel and Iron Corp. are taking steps to 
acquire the assets of E & G Brooke Iron Co. which 


operates an iron mine at Wharton, N. J. and a blast 
furnace at Birdsboro, Pa. 


A Rail equipment makers will get only enough steel, 
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copper and aluminum for the first quarter of 1952 to 
build 800 locomotives and 21,450 freight cars. 

A Frederick O. Hess, president of Gas Appliance 
Manufacturers Association, proposed that gas con- 
version plants be constructed along existing natural 
gas pipe lines to utilize nearby coal reserves. 

A DPA administrator Manley Fleischman and, direc- 
tor of ODM, Charles E. Wilson agreed on the termina- 
tion of a 60 day moritorium on the issuance of tax 
amortization certificates. A mew procedure and 
criteria for filing and processing of applications were 
also announced. 

A Workers of Inland Steel, which had been on strike 
since last Monday, went back to work today. 
October 19 

A Sheffield Steel Corp. awarded the Koppers Co. a 
contract for a battery of 50 new by-product coke ovens 
at its Houston, Tex. works. 

A The AISI reports that total shipments of steel for 
the first eight months in 1951 totaled 52,700,000 tons 
or 6,200,000 tons more than the same period in 1950. 
This is an increase of 13 per cent. Direct military 
shipments of steel totaled 667,000 net tons. Auto- 
motive steel totaled 8,900,000 tons or a decrease of 
7 per cent. 

October 20 

A The House approved a new tax bill which will 
increase federal revenues by $5,691,000,000 by a 
vote of 185 to a vote of 160. Capital gains tax rate goes 
from 25 to 26 per cent. 

A The railroads asked the ICC to reconsider its recent 
decision on freight rate increases and grant the full 
15 per cent boost which was previously requested. 
October 22 

A Based on reports from companies having 93 per 
cent of the capacity of the industry, the operating 
rate of the steel industry is scheduled at 102.9 per 
cent capacity for the week beginning October 22. 
This is equivalent to 2,057,000 tons of steel ingots 
and castings compared with 2,041,000 tons one week 


ago. 
October 23 

A The Aluminum Association reports that primary 
output for August totaled 147,630,992 lb. Aluminum 
sheet and plate shipped totaled 91,888,728 lb in 
August. 

A Allegheny Ludlum Steel Corp. reports sales for the 
third quarter of 1951 of $54,144,807, and net earnings 
of $2,213,161. This is equivalent to $1.36 per share 
of common stock. 

A The OPS boosted ceilings on lead and zinc scrap 
as much as 2¢ a lb. 

October 24 

A The Office of International Trade announced that 
they will be able to approve only the most urgent 
requests for steel exports starting January 1952. 

A The Government boosted price ceilings in iron and 
steel scrap by $2.00 a ton. This covers so-called non- 
production or unprepared scrap. In addition the OPS 
switched ceilings on several grades of open hearth 
iron and steel scrap. 

October 25 

A Sharon Steel Corp. reported net income for the 
third quarter of $2,163,061 on total revenues of 
$40,389,106. Income for the first nine months totaled 
$7,216,005 or $7.79 a share compared with $6.69 
for the same period in 1950. 

October 26 

A Eugene Grace, chairman of Bethlehem Steel Corp., 
reported September quarter earnings of $18,460,372 
or $1.76 a share. This compares with $3.33 a share 
in 1950. Taxes were the major factor in the decrease. 
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A ICC authorized the Railway Express Agency to 
increase rates 1l per cent. 

A Republic Steel Corp. reported a net profit of 
$12,496,763 on total revenues of $258,109,983 for 
the quarter ending September 30. This is equivalent 
to $2.05 a share compared with $3.10 a share for the 
corresponding quarter of 1950. 

AF. W. Dodge Corp. reports total contract awards 
for September of $1,082,855,000 or 14 per cent down 
from August for the 37 states east of the Rockies. 

A The AISC reports September bookings of structural 
steel total 188,013 tons or 11 per cent below the 
previous month. Shipments during September totaled 
229,299 tons. The total backlog available for fabrica- © 
tion in the next four months is 1,085,593 tons and the 
total potential backlog is 2,580,345 tons. 

A Youngstown Sheet and Tube Co. reports net in- 
come of $7,194,334 for the third quarter. Net sales 
and other revenues totaled $366,056,435. 

October 29 

A According to the AISI, the operating rate for the 
steel industry for the week beginning October 29 will 
be 104.5 per cent of capacity. This is equivalent to 
2,089,000 tons of ingots and castings compared with 
2,057,000 tons one week ago. This is the largest 
amount of steel ever to be made in one week in the 
United States. 

A Youngstown Sheet & Tube Co. is planning an 
additional $40,000,000 expansion at its Indiana 
Harbor, Ind. plant. New program includes a 56-in. 
cold strip mill and a fourth heating furnace. 

A Armco Steel Corp. reported earnings today for 
the third quarter of $6,094,354 after taxes and pre- 
ferred dividends. This is equivalent to $1.17 per share 
compared with $3.03 per share for the same period 
in the previous year. 

October 30 

A Woodward Iron Co. awarded Rust Engineering Co. 
a contract to engineer and build an addition to the 
Woodward, Ala. boiler plant. 

A Defense Department reported that it had placed 
orders for the third quarter totaling $9,100,000,000. 
A United States Steel Corp. reports income for the 
third quarter of 1951 of $27,936,060 or 83¢ a common 
share compared with $2.04 for the same period in 
the previous year. 

A The CIO United Steelworkers are sending con- 
tract termination notices to the producers effective 
December 31. This is preliminary to negotiations for 
new wage pact. 

October 31 

A The Jones & Laughlin Steel Corp. reported earn- 
ings of $8,101,000 or $1.25 a share on total revenues 
of $136,438,000 for the quarter ending September 30. 
This compares with a net income of $11,233,000 for 
the same period in 1950. 

AlInland Steel Co. reports net income for the 
quarter ending September 30 of $7,748,751 or $1.58 
a share compared with $1.85 a share for the same 
period in 1950. Total sales were $131,229,602. 

A United States Steel Corp. increased prices of 
galvanized products approximately 1/g¢ per lb reflect- 
ing the increase of 2¢ per lb in the price of zinc. 
A Steel prices in France will be raised about 22 per 
cent. This is due to an increase of 15 per cent in 
wages and a 20 per cent increase in coal prices. 

A Negotiations between the RFC and tin producers 
in Bolivia ended. Bolivians are holding out for $1.50 
per lb while RFC refuses to go higher than $1.12 a lb. 
A National Steel Corp. reports net earnings for the 
third quarter of $10,585,971 or $1.44 a share com- 
pared with $1.91 a share for the same period of 1950. 
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This is just one 
way in which 


Utiliscope” 
can serve 
the steel industry 


Not only does the “Utiliscope” 
enable an operator to watch hot 
pouring operations in safety and 
comfort, this wired television 
equipment permits seeing things 
which previously couldn't be 
watched at all. Many additional 
possibilities will occur to you out 
of your familiarity with the steel 
industry. 


Send for Bulletin 1025E. It is 
thought provoking on ways the 
“Utiliscope” can save you time 
and money, improve operation, 
increase safety. Write to Depart- 
ment “E.” 


DIAMOND POWER 
SPECIALTY CORP. 


Department “E” 


LANCASTER, OHIO 


NOW You Can See Where You Can't L004 


Sliminating Hazards 
and Kedueing Costs 


IN STEEL MAKING with the 








(WIRED TELEVISION) 


Continuous casting of billets is a process which 
promises very important reduction of steel mak- 
, ; [=a ing costs. Formerly, a man had to stand close to 
% a? the stream of molten steel watching the surface 
» = of the metal in the mold and always ready to 
signal the operator 50 feet away. The hazard was 
great and discomfort from radiant heat quickly 
became unbearable. 

Now, a “‘Utiliscope” (wired television) camera 
with a long focal length lens is placed above the 
metal surface. The viewer is placed at the control 
panel. The operator can see everything that i 
happens at close range in comfort and safety . . . 


OTHER USES can watch more effectively than a man close to i 
the molten steel. 


| 
© Hudying destructive tests of engines This is one of the many applications where the | 


Diamond “‘Utiliscope’’ promotes safety . . . im- 
proves operation .. . saves labor. The “Utiliscope” 
extends the power of the eye so you can see 
around corners, through walls, into fire and 
through water. It is simple and easy to use. In- 
stallation requires no special skill. Adjustment 
of focus, brilliance and contrast is quickly and 
easily made. 

You may have a place where the “‘Utiliscope” 
will save you money, or solve a difficult problem. ’ 
Write for Bulletin 1025 with complete description; 
it suggests many possible uses. 







¢ 
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@ Checking remote gage readings 
® Observing conditions inside furnaces 
® Viewing nuclear research 


® Coordinating material flow on conveyors 


The “Utiliscope”’ (Reg. U. S. Patent Office) 









WRITE FOR 


BULLETIN DIAMOND 


POWER SPECIALTY CORP. 


First in Industrial Television 


LANCASTER, OHIO 


Since 1903, Diamond has Manvufoctured 
Quolity Equipment for industry 


DIAMOND SPECIALTY LIMITED 
Windsor, Ontario 








; e Kecotls 


07 SLABS, BILLETS, BLOOMS 





Leading steel mills are going modern to the ‘‘nth’’ degree 
in order to meet today’s demand for greater tonnage! 
Reports from users of F.E.I.’s modern Continuous Reheat- 
ing Furnaces indicate consistently better results, setting 
new records for tonnage. All F.E.|. furnace installations 
are complete and co-ordinated. Patented automatically 
controlled combustion system guarantees the last word 





in performance! 


F.EJ. serves industry both here and abroad. . from 
plan to production -- Open Hearth Furnaces, Soak- 
ing Pits, Continuous Reheating Furnaces, Forging 
Furnaces, Annealing and Normalizing Furnaces, Gal- 
vanizing Furnaces and complete heating lines for all 
kinds of armament — guns, armor plate, shells, etc 


F E I 


F.E.1. BUILDING « 1551 W. LIBERTY AVE. + PITTSBURGH 16, PA. 





Instrument panel of 


automatic controls 


AFFILIATES — Great Britain: Salem Engineering Co., Ltd., Milford near Derby, England; eal 8 
France, Belgium, Holland, Luxembourg and Italy: Heurtey & Co., 38 Av. G. Mandel, Paris XVI, France. 
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Industry News... 


COLORADO FUEL AND IRON CORP. HAS 
UNUSUAL BLAST FURNACE REPLACEMENT 


A An unusual blast furnace replace- 
ment operation at Minnequa works 
of Colorado Fuel and Iron Corp. to 
increase iron production of this 
Pueblo, Colo. plant was recently com- 
pleted. 


To keep the old furnace in operation 
turning out basic iron until the last 
possible moment, a new furnace shell 
was constructed on a temporary steel 
under-structure alongside the old fur- 
nace. When the shell was completed, 
the old furnace was shut down and 
turned over to crews of Affiliated 
Furnace, Inc. 

These crews ripped out brick be- 
tween old shell and foundation, re- 
placed three of eight steel supporting 
columns with wooden timbers, insert- 


ed dynamite in timbers. At same time 
other men attached steel cable to the 
top of furnace, and tied the other 
cable end to a steam locomotive in 
the plant yards. The locomotive pull- 
ed cable taut, with the direction of the 
pull in line with the center of the three 
wooden timbers. At a given signal, 
the locomotive started tugging on the 
cable, and dynamite in timbers was 
set off. The whole structure came 
tumbling down as shown in the illus- 
tration. 


All the work had to be exact and 
correctly timed, for the furnace had 
to fall in a comparatively small area 
between other existing structures 
without harming the latter. The big 
advantage of the demolition opera- 


The work had to be exact and correctly timed, for the furnace had to fall ina 
comparatively small area between other existing structures. The big 
advantage of this method is the saving of dismantling time. 
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tion, was in time. It was a lot faster 
than the conventional method of dis- 
mantling a furnace piece by piece. 

Once the old furnace was down, the 
new %$50-ton steel shell and top 
structure, towering 159 ft in the air, 
was skidded 100 ft onto the old 
foundation. Everything was ready at 
the site to get the new furnace into 
production as quickly as_ possible. 
Affiliated crews replaced damaged 
foundation, lined the new shell with 
1000 tons of heat-resistant brick and 
completed remaining structural work. 
After final fitting-up, the new furnace 
was dried out and put into service. 

The whole job, from the time the 
old furnace was shut down and turned 
over to Affiliated for razing, until the 
new furnace is completed, is expected 
to require only 100 days. Thus, 
interruption to iron production for 
vitally-needed steel is held to a 
minimum. 

One of four blast furnaces at the 
Minnequa works, the replaced furnace 
was first “blown in” on September 4, 
1901 and had produced 4,621,434 tons 
of basic iron for open hearths, mer- 
chant iron, malleable and foundry 
iron, and ferro-manganese. It had 
been reinforced and relined 9 times. 
The new furnace will produce 700 tons 
of iron every 24 hours. Capacity of 
the old furnace was 500 tons. 

Also included in the rebuilding 
operations were a new automatic skip 
hoist, and a new cast house. 


YUGOSLAVIA TO RAISE 
STEEL CAPACITY BY 25% 


A The government of Yugoslavia has 
ordered complete electrical equipment 
from the Westinghouse Electric Inter- 
national Co, for two iron ore sintering 
plants that will boost the capacity of 
that country’s two largest steel mills 
by 25 per cent. 

In addition to supplying the elec- 
trical equipment, Westinghouse also 
will coordinate purchase of mechan- 
ical equipment from about a dozen 
American suppliers for the new plants. 
Additional apparatus for the units 
will be made in Yugoslavia. 

The new sintering plants are ex- 
pected to increase the capacity of the 
huge steel mills at Sisak, in Croatia, 
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Faster Straightening Of An Extreme Range 
Of Shapes On This New Machine 


Two-Plane=-Overhung Roll -Variable Center 


SHAPE STRAIGHTENER 


Model TPOMVC. Also available 
for single-plane straightening. 


od 


e Combines the fast, simple setup advantage of an overhung roll straightener, 
with exceptionally versatile control of bending stresses possible only in a 
movable-roll center type of machine. 


Variable center roll housings permit adjustment of bending spans for 
handling an extreme variety of shapes and sizes. This feature prevents 
overloading of bearings and assures uncommon accuracy. 


Bottom rolls can be moved directly under top rolls for cross-rolling or 
reforming cross sections of distorted extruded or other shapes simulta- 
neous with straightening action. 


Top and bottom rolls, when set in opposing pairs, act as additional pinch- 
feed rolls for extra traction required for difficult-to-straighten shapes. 
Rolls are quickly and easily changed by removing locknut on end of each shaft. 


Rolls are of Medart Smavroc alloy steel hardened and ground to shape 
... All gears operate in oil within enclosed housings . .. Pinch-feed rolls 
at end are air-operated. Timken bearings throughout. 


Write For Complete Detadts 
THE MEDART COMPANY 


3535 DE KALB STREET 
ST. LOUIS 18, MISSOURI 
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and at Zenica, in Bosnia, because 
they will permit processing larger 
quantities of iron ore in each blast 
furnace charge. The sintering process 
reduces by 25 per cent the amount of 
coke required by the furnaces. 

The new apparatus will add up- 
wards of 75,000 tons of steel to the 
annual capacity of Yugoslavia’s blast 
furnaces, believed at present to be 
between 400,000 and 500,000 tons. It 
is expected that they will more than 
repay their cost during the first year 
of operation. 

Electric equipment being supplied 
by Westinghouse includes gear-motors 
and direct-connected motors in ca- 
pacities from 5 to 700 hp, together 
with their controls. Four of the 
largest motors will drive fans to blow 
hot air through ore sintering pans. 
Eleven fans for cooling the sinter and 
for dust collection will have capacities 
ranging from 10,600 to 23,500 cfm. 


B.& L.E. RAILROAD BUYS 
500 NEW 70-TON ORE CARS 


A A substantial increase in the flow 
of iron ore from the Mesabi Range to 
mills in the Pittsburgh district will be 
virtually assured when the Bessemer 
and Lake Erie Railroad puts the first 
of 500 new 70-ton ore cars into service 
early next year. 

The new car order, which was 
awarded to the Greenville Steel Car 
Co., by the railroad this week, is 
expected to strengthen the water-rail 
and possibly the all-rail movement of 
ore. 


Fred W. Okie, president of the 
Bessemer and Lake Erie, who an- 
nounced the awarding of the contract 
said: “Additional lake carriers of ore 
will be ready for service in the spring 
of 1952. This means that there should 
be more ore moving on the lakes to 
supply the increasing demands of the 
furnaces. The railroad must increase 
its ownership of equipment to handle 
the increased ore traffic. Additionally, 
it is not possible to move all of the 
ore during the period of open naviga- 
tion, and much of it must be moved 
to the blast furnaces on a year-round 
basis.” 

These new cars with a special type 
of door in the bottom, facilitate the 
unloading of ore, limestone and other 
heavy commodities. They were espe- 
cially adapted for this main-line, long- 
haul service by redesigning the stand- 
ard ore car used in short-route service 
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HERE ARE SOME OF THE REASONS: 









The Okoprene sheath, containing no rubber, will not 
rot or deteriorate when subject to moisture in under- 
ground service. It has better resistance to acids, alka- 
lies, corrosive chemicals — and especially oils — than 
braid, lead, or other common cable coverings. Will not 
deteriorate at heats even as high as 167°F. Okolite- 
Okoprene cables do not require a lead sheath. 

The Okolite insulation resists moisture and heat to 
virtually the same degree as the Okoprene sheath. 
Millions of feet of Okolite-Okoprene cables, under 
the toughest service conditions, have proved their 
superior insulating strength, aging properties and 
stability. 

Okonite cables are the only cables on the market 
on which the insulation and sheath are applied by the 
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WHY IS 


OKOLITE-OKOPRENE 


THE CHOICE FOR 


strip process. This method of application makes a pro- 
found difference in the cable’s endurance. For in- 
stance, the insulation is not “worked” as it must be 
for the extrusion method; insulation and covering are 
applied in one operation and vulcanized but once; a 
much more dependable bond between the two is thus 
obtained. 

Most conclusive evidence of Okonite cable superi- 
ority is the a-c and d-c super-voltage testing routinely 
applied during its manufacture — the highest voltage 
cable testing in use anywhere. No other cable manu- 
facturer offers this positive assurance for trouble-free 
service. 

Much of the $50,000,000 worth of electrical equip- 
ment to go into steel mills this year will be served by 
Okonite wires and cables. Bulletin 15-1053 gives all 
the reasons why. Write for this bulletin today, to 
The Okonite Company, Passaic, N. J. 


THE BEST CABLE IS YOUR BEST POLICY 


insulated wires and cables 


9056 


137 











and adding special construction fea- 

tures. The cars are also equipped with 

ne } as steam holes in the sides so that frozen 

os accu materials may be defrosted quickly 

and efficiently. This will expedite the 

handling of heavy commodities dur- 

ing the winter months. The car manu- 

facturing company hopes to deliver 

the first of these new cars to the 

Bessemer and Lake Erie in April of 
1952. 





LONE STAR COMPLETES 
PLANT FOUNDATION WORK 


A The job of driving more than 68 
miles of piling, upon which will rest 
Lone Star Steel Co.’s new $75,000,000 
steel mill, was completed October 6 
at the East Texas works north of 
Longview. In all, almost 7000 pilings 
were driven, some of them to a depth 
of as much as 60 ft. 





As workmen began the job of 
removing pile-driving equipment from 
the site, other crews continued the 
brisk construction pace which has 
characterized the job begun last 
Faster Sunday. The excellent con- 
struction weather of the past summer 
had enabled the job to maintain a 
schedule which promises steel and 
steel pipe before the end of 1952. 

Lone Star’s progress report indi- 
cates the stockyards are about one- 
third completed. The high line is 
nearing the 50 per cent mark, and the 
slag pits are about 40 per cent finish- 
ed. In the open hearth building 
proper, concrete work for the furnace 
foundations, flues and stacks is in 
progress. The refractory material was 
on hand when contractors began in- 
stallation of this material toward the 
end of September. Railroad connec- 
tions to the open hearth are complete. 

Work on the steel pipe division of 
the program is lagging behind the 
schedule set for construction of the 
open hearth furnaces and other steel- 
making facilities. Lone Star officials 
said the program had been planned 
in this manner so that the metal 
manufacturing side of the operation 
would have ample time in which to 
“break in” the new plant before the 
pipe mill is ready for production. The 
latter installation will manufacture 
350,000 tons of oil country tubular 
goods in all commercial grades and 
sizes. This output is expected to be a 


re 


boon to southwestern oil companies 
whose activities are threatened be- 
cause of pipe shortages. 


SHENANGO:-PENN MOLD 
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HARBISON ACQUIRES 
CALIFORNIA PLANT 
A Harbison-Walker Refractories Co. 


through a wholly owned subsidiary is 
about to acquire the Warm Springs, 
Calif. plant of Laclede Christy Co. 
This permits the company to enter 
immediately into a wider field in the 
production of basic refractories, and 
later of silica refractories. Up to this 
time the Warm Springs plant has been 
devoted to the manufacture of tank 
blocks and other specialties for the 
glass industry. 


Harbison-Walker has organized a 
wholly owned Brazilian subsidiary, 
named Harbison-Waiker Minerios 
Ltda. which has acquired exclusive 
mining rights to large deposits of 
exceptionally pure magnesite in Brazil. 
The company has had these deposits 
under consideration for a considerable 
period of time and has based its 
decision to acquire them on the results 
of geological studies and exploratory 
work. Important additions have thus 
been made to the reserves of crude 


magnesite held by the company. 





MAXIMUM STOVE CAPACITY! 














The. BLOOM- PAULSEN - STEINBART 
BLAST FURNACE STOVE BURNER 


Automatic proportioning of air and gas at the ratio 


you select provides combustion conditions that assure correct 





ENGINEERING CO., | 


857 W. Nerth Avenue 


NC. 


Pittsburgh 33. Po 


temperature distribution for maximum stove heating capacity. 


Compact, sturdy construction; easy to operate and flexible. 





pile. for illustrated bulle- 


tin giving full details and op- 
erating data. 








LOFTUS ANNOUNCES 
TWO NEW CONTRACTS 


A Loftus Engineering Corp. has been 
awarded contract for 10 two-pit bat- 
teries of two-way top fired recuper- 
ating soaking pits for United States 
Steel Co. at the new Fairless works, 
Morrisville, Pa. 

Loftus also has been awarded a 
contract for four 250 ton open hearths 
at the Portsmouth, Ohio, plant of the 
Detroit Steel Corp. This will double 
the production which will bring it 
well over a million tons. 


ALGOMA STEEL BUYS 


HEATING FACILITIES 


A A new billet heating furnace and 
three complete batteries of soaking 
pits will be built for the Algoma Steel 
Corp., Ltd., at Sault Ste. Marie, 
Ontario, according to the Rust Fur- 
nace Co. 

The furnace, a double-fired, side 
charged and discharged type, will 
have a capacity of 80 tons per hour. 
To serve a new combination bar and 
strip mill, it is designed to heat billets 
from 24% to 4 in. square, and slabs 
21% to 4% in. in thickness, accommo- 
dating both slabs and billets in lengths 
up to 30 ft. It will be fired with either 
coke oven gas or fuel oil. 

The three new batteries of three- 
hole soaking pits are of the modern 
regenerative type. As an addition to 
three existing batteries of Rust pits, 
they will serve a blooming mill, per- 
mitting an increase in its rolling 
capacity. They are designed for use 
with a lean mixture of coke oven and 
blast furnace gas of approximately 
130 Btu. 

Both the new furnace and the 
soaking pits will be equipped for full 
automatic control of temperature, 
pressure, and fuel-air ratio. 


CLEVELAND BLAST FURNACE 
ESTABLISHES NEW RECORD 


A Cleveland No. 5 blast furnace of 
Republic Steel Corp. established a 
new corporation blast furnace produc- 
tion record during the month of 
September W. M. Kelley, vice presi- 
dent in charge of operations announc- 
ed recently. 

The Cleveland furnace produced 
48,005 tons during the thirty-day 
month Mr. Kelley said. This is at the 
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FAST’S COUPLINGS 
cost you less to 
own and operate 


ON BILLET MILL SINCE 1923 


















ast’s Couplings cost you less per year because they normally out- 

last the equipment they connect. That means their reasonable cost 
can be spread out over 20 years or more ... assuring low-cost service 
without excessive maintenance costs! 


Fast’s basic design is foolproof! Instead of a perishable oil seal, Fast’s 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level... whether the coupling is running 
or standing still... and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 

When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 
modify a standard Fast’s and save you money! Get the 
facts on Fast’s Couplings. Mail the 
coupon for your copy of Fast’s free 


Catalog today! 


vows) FISTS 











7” 

me KOPPERS CO., INC., Fast’s Coupling Dept., 

me 311 Scott Street, Baltimore 3, Md. 

= Gentlemen: Send me Fast's Catalog which gives detailed descrip- 

“ tions, engineering drawings, capacity tables and photographs. = THE ORIGINAL 
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Efficient Pickling 
with 





Use RODINE in sulfuric and muriatic acid baths 
for improved pickling and increased production. 


In straight line pickling of wire, rod and tub- 
ing, RODINE makes available more metal for 
drawing by protecting steel from acid attack. In 
batch pickling of sheet steel, RODINE improves 
the surface. In rapid, continuous strip pickling, 
RODINE not only saves acid and metal, but also 
prevents over-pickling during line shutdowns. 


Now, more than ever, it is cheaper to pickle 
with RODINE than without it. 


“RODINE” meets 
Government Specification 
No. U.S.N. 51-1-2. 








AMERICAN CHEMICAL PAINT COM 


ss Od i‘ AMBLER, PENNA. 


Write for descriptive folder on 
RODINE Pickling Acid Inhibitors. 










rate of 1600 tons per day or 1.1 tons 
per minute. The expected capacity of 
the furnace at the time of its con- 
struction in 1943 was 1250 tons. 


The furnace is operated by the 
revolutionary high top pressure tech- 
nique developed by Republic in con- 
junction with Arthur D. Little, Inc. 
of Cambridge, Mass. This process per- 
mits greater than normal volumes of 
air to be blown into the furnace with- 
out uneconomical loss of raw ma- 
terials which otherwise would be 
blown out the furnace top into the 
dust recovery system. 

Republic recently installed the 
world’s largest blast furnace blowing 
turbine at the No. 5 furnace. This 
turbine permits up to 125,000 cfm of 
air to be blown into the furnace at 
pressures up to 40 psi. 

Mr. Kelley said that an air volume 
of 120,000 cfm had been used on the 
furnace during September. A_ con- 
ventionally operated furnace cannot 
exceed 90,000 cfm without heavy loss 
of raw materials. 

Since production of a blast furnace 
is directly proportional to the volume 
of air blown into it, the new turbo 
blower has made such record produc- 
tion possible Mr. Kelley said. He 
added that the furnace had _ been 
operated the entire month on a con- 
ventional burden of average Lake 
Superior iron ore blended with a small 
percentage of iron ore concentrate 
from Republic’s Adirondack mines. 
The burden averaged 51.9 per cent 
iron. 

The No. 5 furnace was built. by 
Republic for the federal government 
during World War Il. Hearth diam- 
eter at the time of construction was 
27 ft. Late last year the furnace was 
rebuilt and the hearth increased to 
28 ft. Republic acquired the furnace 
last November. 

A duplicate of the Cleveland No. 5 
furnace is under construction on the 
same property and is expected to go 
into production in January. 


DRAVO DESIGNS NEW 


LIGHTWEIGHT TROLLEY 


AA new lightweight man trolley is 
being designed and fabricated by 
Dravo Corp. for an existing ore han- 
dling bridge at Granite City Steel 
Co.’s plant, Granite City, IIl. 

The new trolley will operate with 
a 12-ton bucket and will replace the 
original trolley which was designed to 
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*End roll adjustment patent applied for. 


@ The greatest improvement in end roll 
mechanism made in years . . . permits more 
accurate and faster end roll adjustment; 
more flexible operation and minimum main- 
tenance. 


The roller bearing is locked to the end of 
the roll, but may be changed in a jiffy—need 
not be removed for dressing or until the roll 
is scrapped. When rolls need changing, 
patented tilting caps swing up and rolls are 
raised through top of housing without dis- 


MM-20-51 
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BIRDSBURG 


STEEL FOUNDRY & MACHINE CO. 


assembling end roll adjustment.* 


Heavy C clamps secure the bearing housing 
to the frame with self-aligning surface con- 
tact for easy vertical adjustment without 
wear of clamping surface. 


This advanced design typifies the Skill and 
experience of Birdsboro engineers. We'll be 
glad to apply our engineering service to 
your mill machinery problems anytime you 
say the word. 





‘ Offices in: 
Birdsboro, Penna. 


Birapsporo, Pa, 


Designers and Builders of: and 
Steel Mill Machinery e Crushing Machinery ¢ Rolls 


PrrrspurGu, Pa, 


Hydraulic Presses * Special Machinery * Steel Castings 
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V\ \\ Cay Steel Downtown 


Frictionless 


= MAGNET CHAINS 
DO MORE WORK, LAST LONGER, 





COST LESS than conventional types! 





SHEP 
<a. > 


— 


MINIMUM WEAR, 
Special locating plate 
keeps the chain legs 
at 120° centers. This 
reduces friction and 
eliminates twisting. 


RUGGED CONSTRUC- 
TION. Ring and end 
link cannot be separ- 
ated. Entire assembly 
made of heat-treated 
TM Alloy Steel Chain 


Extensive on-the-job tests prove TM Alloy Steel Downtown 
Magnet Chains superior to any other three-leg assemblies on the 
market. Patented design of end link and horizontal ring with 
special locating plate keep chain legs at 120° centers. This pre- 
vents ganging-up, excessive friction and twisting .. . assures level 
lifts and even distribution of load weights. Additional long life, 
safety and economy is assured by Heat-Treated TM Alloy Steel 
Construction. High tensile strength, great resistance to abrasion, 
grain growth and shock at sub-zero temperatures are only a few of 
the TM Alloy Steel qualities. Send coupon today for details! 


Ss. G. TAYLOR CHAIN COMPANY, Hammond, Indiana 


S. G. TAYLOR CHAIN COMPANY 
Dept. 5 Hammond, indiana 


Rush literature and prices on TM Alloy Steel Down- 
town Magnet Chains. 


>REAT NAME IN 


NAME si e 
hott S 187 
ADDRESS : ae Meee ae: 











handle a 74%-ton bucket. Two new 
600-series mill-type direct current 
motors will power the trolley and two 
others will be used for bucket hoist- 
ing, holding and closing drums. 

The lightweight trolley will be 
assembled and tested at Dravo’s 
plant before shipment to Granite City. 


CONTINENTAL FOUNDRY 
TO USE BETATRONS 


A Continental Foundry and Machine 
Co. recently placed in continuous 
operation an Allis-Chalmers motor- 
ized industrial betatron for produc- 
tion line inspection of heavy ordnance 
equipment at its East Chicago, Ind. 
plant. 

Located in the same area originally 
occupied by a one-million-volt x-ray 
machine which was too slow for pro- 
duction inspection of large pieces, the 
new 20-million-volt betatron has 
greater flexibility and five times the 
penetrating power of the old machine. 

The betatron is capable of detecting 
flaws as small as 0.02 in. in castings, 
forgings and weldments from 1 to 24 
in. thick. It is so flexible that it can 
examine areas from 6 in. long to 
sections over 20 ft in length with no 
sacrifice in detection ability. 

The betatron has an unique mount- 
ing which leaves the floor entirely 
clear for moving and checking large 
pieces without interference, and thus 
permits accurate positioning for still 
radiography. Complete motorization 
also allows for a smooth sweep to 
cover a wide band with a continuous 
motion. Mounted on a 30-ft high 
bridge crane, the betatron provides a 
wide range of speed for each of the 
five motions. 

Continental Foundry is installing a 
second betatron at its Coraopolis, 
Pa., plant. 


SKF BUYS PLANT 
IN ALTOONA, PA. 


A SKF Industries, Inc., has purchas- 
ed the plant occupied by the Blair 
Shirt Co., in Altoona, Pa. 

The plant is a one-story modern 
brick, steel and concrete structure, 
and is only two years old. It contains 
approximately 49,000 sq ft of floor 
space. There is approximately 6 acres 
of ground adjoining the plant which 
provides ample parking space and 
room for future expansion. 

The bearing firm now operates 
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...TO GIVE YOU A CONTROL CABLE THAT AVERAGES. 
46% SMALLER IN AREA 


By teaming Polyethylene with Nylon on 
conductors — sheathing the cable with Rockhide 
— Rockbestos has developed a radically new 









and better control cable. It has high dielectric Use .2 Smaller erea* 
strength plus all the advantages of smaller size. conductors Conduit ry J smaller diames._e 
As a result, you can put a 12 conductor cable in Dielectrie ent Conduit, 9° or put ml 
a conduit now carrying 6 or 7, or use smaller “9g volta Kdown . |. Over 40 5; 
size conduit to save conduit fitting and installa- ° conne +. bury ip; imes oper. 
tion costs. — Save steel. Lighter rn iting conduits ® ground: Hang it 

It will pay you to get the PNR story. Write or Ship, pul thro maller, Easier ; 
ask your nearest Rockbestos representative. Stands oF conduit, ® handle 


*Average determined by comparison with competitive control cable. 


ROCKBESTOS PNR 


... another different, better cable by 
ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 
the originators of A. V.C.® 


New York Cleveland Detroit Chicago 
Pittsburgh St. Lovis Los Angeles Oakland, California 
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three plants in the Philadelphia area, 
one plant at Shippensburg, and an- 
other at Hornell, N. Y. 


For The RUGGED Uobs... 
WALDRON “= COUPLINGS 


GRANITE CITY EXPANSION 
IS WELL UNDERWAY 


A Work is well underway on the new 
multi-million dollar expansion pro- 
gram of Granite City Steel Co. at 
Granite City, Ill., according to Rust 
Engineering Co. 

The program, to increase produc- 
tion of flat rolled products at the 
company’s Granite City hot strip 
mill, includes construction of three 
new open hearth furnaces, a blooming 
mill, three new slab heating furnaces, 
and alterations to the present strip 
mill, plus miscellaneous work. 

In the design and erection of the 
three new slab heaters, the Rust firm 
will operate in conjunction with its 
subsidiary, the Rust Furnace Co. The 
latter having completed in 1949 the 
latest of the four open hearth furnaces 
now operating. 

The new continuous slab heaters 
will be of the most modern Rust zone- 
controlled, triple-fired, recuperative 
type. Each will have an estimated 
capacity of some 100 tons per hour 
and will be equipped for firing with 
natural gas, or fuel oil, with full auto- 
matic control of combustion, tem- 
perature and furnace pressure. 

The Rust contract also includes all 
piping and electrical work, all founda- 
tion and building construction, plus 
erection and installation of all mill 
machinery. 

Modernization of the hot strip mill 
now underway involves alterations 
and additions to the existing mill 








they are built for dependable service 


..» AND THEY GIVE IT! 








Large or small—every WALD- 
RON Coupling is designed and 
built with typical operating 
troubles in mind. Forty years of 
experience has taught WALD- 
RON engineers the pitfalls to be 
avoided in producing a depend- 
able coupling. The WALDRON 
design eliminates the usual sources 


of trouble; the WALDRON con- 
struction is simple and strong— 
forged steel parts, no welded 
sections, better lubrication. 

The steadily growing prefer- 
ence for these sturdy WALDRON 
couplings in all major industries 
is a tribute to the quality and 
workmanship that goes into them. 


Write for this Helpful Folder 


Eliminating 


Coupling cane 


explaining coupling features which give added 
gyyT- DOWN insurance against coupling failure. No obligation. 


JOHN WALDRON 


ele) ie) 7 Nile), | 


New Brunswick, New Jersey 


stands and the revamping of mill 
tables and equipment up to the exist- 
ing finishing stands. 


MACKINTOSH ENTERS NEW 
MANUFACTURING FIELD 
A Mackintosh-Hemphill Co., has 


entered a new field of steel manufac- 
ture and is currently producing a line 
of forged steel rock bits which are 
being distributed by a newly-organ- 
ized subsidiary company to the 
mining, quarry, construction and 
other heavy industries. 

Col. James S. Ervin, president of 
Mackintosh-Hemphill, announced the 
formation of the company’s Drill Bit 
and Tool Division. This new division 





Authorized Sales Representatives in Principal Cities 





is charged with the research, develop- 
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Brings your prospects 
to you 


Enables you to actually 
demonstrate your products 


Renews customer contact 





Introduces new products 
quickly 


Establishes contact 
with people your 
salesmen can't reach 


Produces inquiries 
and leads 


Opens new markets for you 





Builds sales organization 


confidence 





Establishes your firm 


Enables you to broaden 
your sales organization 
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One of the most trying times any company can go through 
is when it is “sold out’. 


With nothing to sell, contacts with customers and 
prospects inevitably lag, morale of the sales 
organization weakens, worries mount as to what 
you will do “‘when the rush is over”. 


There is a simple answer to all this—the exposition which 
covers your and your customers’ trade or industry—the 
one time and place where your customers and prospects 
will come to see YOU. 


By exhibiting, you renew and maintain your cus- 
tomer contacts, you can discuss ‘future business’, 
you maintain and rebuild morale in your sales 
organization, you keep your company and your 
products ‘sold’. 


The one time you should not fail to exhibit is when you 
have “nothing to sell”. 


This advertisement which was prepared by the National 
Association of Exhibit Managers, is sponsored by the 


(Held in conjunction with the Annual Convention 
of the Association of Iron and Steel Engineers) 


CLEVELAND PUBLIC AUDITORIUM 
CLEVELAND, OHiO 


IRON AND STEEL EXPOSITION 


September 30 through October 3, 1952 
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ment and manufacture of a line of 
disposable rock bits. These bits are 
being manufactured in a new building 
adjacent to the company’s Midland 
plant at Midland, Pa. 


SHEFFIELD STEEL BUYS 
COKE OVEN BATTERIES 


A Sheffield Steel Houston, 
Tex., has awarded the engineering and 
construction division of Koppers Co., 
Inc., a contract to design and con- 
struct a battery of 15 new chemical- 
recovery coke ovens at its Houston 
plant. 

The new battery will be of the 
latest Koppers-Becker underjet de- 
sign, and the contract also provides 


( ‘Orp., 


for the erection of certain auxiliary 
equipment. Sheffield’s Houston plant 
now has 47 chemical-recovery coke 
ovens and the new battery will in- 
crease the plant’s annual coal carbon- 
izing capacity to more than 500,000 
tons. 

Engineering work on the new Kop- 
pers battery will start at once with 
construction work following as soon 
as possible. 


NPA REVEALS DATA 
ON MANY STEEL USES 


A The National Production Author- 
ity has revealed interesting data con- 
cerning many miscellaneous uses of 
steel, not previously detailed in the 


EXAMPLES OF ECONOMIES 


effected by combining different operations in a 
YODER Roll Forming Machine 





No. 12. Up to 80% saving in material cost by cold-roll 
forming, avoiding former heavy scrap loss 


Of all the methods available for cold-shap- 
ing flat rolled metal, the cold roll forming 
machine offers the highest production per 
man hour and the lowest conversion cost. It 
is often a good investment even when 
operated only a few days per month. 

Of still greater importance than conversion 
cost is often the saving of weight which 
may be effected by designing light, strong 
box, tubular and other special structurals 
to take the place of hot rolled angles, 
channels, trees, etc. Material savings up to 
50% are frequently made. 

In press forming of hat shapes to make 
stator rings for jet engines, up to 80% of 
the metal has to be cut away and discarded 


in order to obtain one ring. By cold roll 
forming the profile from strip, cutting to 
length, bending into rings and joining ends 
by welding, this huge scrap loss is avoided. 
Here is another example of how a Yoder 
cold Roll Forming production line may save 
scarce and expensive stainless steel, alumi- 
num, brass and other metals. In such cases, 
the material savings alone may be many 
times greater than the conversion cost, even 
for relatively small quantities. 

Function, scope, and economics as well as 
mechanics of cold roll forming, are dis- 
cussed in Yoder’s 86-page illustrated book 
which will be sent on request. Recom- 
mendations and estimates for the asking. 


THE YODER COMPANY : 5495 Walworth Ave., Cleveland 2, Ohio 


Complete Production Lines 


* COLD-R 


steel industry’s statistics of distribu- 
tion, American Iron and Steel Insti- 
tute said recently. 

The NPA figures appear in a list of 
approximately 100 allotments of steel 
to so-called defense supporting con- 
sumers for the fourth quarter of this 
year under the Controlled Materials 
Plan. 

The fourth quarter allotment for 
buttons is 718 tons, mops and dusters, 
1379 tons; brooms and brushes, 1135 
tons; drapery hardware, 3625 tons; 
venetian blinds, 35,500 tons. 

The list goes on: squeegees, 18 tons; 
carpet sweepers, 691 tons; fireplace 
equipment, 1740 tons; sporting equip- 
ment, 16,997 tons; baby carriages, 
5100 tons; games, toys, dolls, 35,400 
tons; musical equipment, 1602 tons; 
picture frames, 600 tons; signs, 18,700 
tons, umbrella frames 
$500 tons. 

In the three months household 
refrigerators and freezers will receive 
about 141,333 tons; various types of 
home and office furniture, 162,192 
tons; domestic and ranges, 
80,515 tons; household washing ma- 
chines, 38,175 tons. 


and canes, 


stoves 


LEADERS TRY TO UNSNARL 
STEEL SUPPLY SITUATION 


A Steelmen are hopeful that an 
“understanding” attitude of the gov- 
ernment’s defense production authori- 
will unsnarl the steel supply 
situation, Edward L. Ryerson, chair- 
man of Inland Steel Co., said recently. 

Mr. Ryerson, with other 
leaders, presented recommendations 
for changes in the controlled material 
plan for steel to Charles E. Wilson, 
director of the Office of Defense 
Mobilization, and Manly Fleischman, 
administrator, Defense Production 
Authority. 

“We realize the Defense Produc- 
tion and the National Production 
Authority are trying to make CMP 
work,” Ryerson said. ““Men in the 
steel industry feel that no control of 
production and distribution is needed 
in view of the fact that defense is 
taking less than 15 per cent of the 
steel made. 

“However,” he added, “industry 
representatives accept the fact that 
the government intends to continue 
steel controls with the understanding 
that they be eliminated as soon as 
practicable. Accordingly 
submitted our 


ties 


steel 


we have 


suggestions as to 
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Giant 


with 


facile jaws 


When the sturdy Brosius Auto 
Floor Forging Manipulator 
takes a billet or blank in its 
teeth, it improves upon every 
action possible with chain 
hoist and porter bar or cum- 
bersome overhead equipment. 
More swiftly and easily it 
draws or charges . . . moves 
more quickly and independ- 
ently across the forging floor 

. manipulates at hammer or 
press with more sensitive 
movements. Moreover, this re- 
markable modern mammoth 
brings to your forge shop 
added production added 
satety. added economy you 


should be using one. Write us 








changes that will make CMP more 
workable.” 

The steelmen urged that govern- 
ment production authorities “audit” 
steel need requests from consuming 
industries. They said that requests 
for the final quarter of 1951 were 
almost twice the tonnage used quar- 
terly in 1950 and termed the demand 
“totally unrealistic.” 

The report to Wilson and Fleisch- 
man was made by a group selected to 
represent the entire industry. It in- 
cluded Benjamin F. 
dent, United States 


Fairless, presi- 


Steel Corp.; 


Eugene G. Grace, chairman, Bethle- 
hem Steel Corp.; John N. Marshall, 
chairman, Granite City Steel Co.; 
William H. Colvin, Jr., president, 
Crucible Steel Co. of America; and 
Ryerson. 

Wilson told the steelmen that their 
recommendations would be carefully 
considered, Ryerson said. ““Mr. Wil- 
son said that he considered our report 
helpful,” the Chicago steel executive 
said. “Some suggestions were in line 
with steps already being taken by 
NPA, according to Mr. Wilson, who 
said the others would be studied with 


Make your own tubes ¢ sections 


Whatever the shape or length, and in sizes 
from ’2"' to 4¥%2"’ diam. Henderson Machines 
will make tubes and sections for you in your 
own factory at speeds ranging up to 130 
feet per minute, dead straight, cut off to 
your exact requirements and cool enough 


to handle. 


Henderson Machines include: 


Electric Fusion Tube Mills for steel tubes. 
Atomic Arc Tube Mills for tubes in stain- 


less steel. 


Section Rolling Machines for cold rolled 
section in Ferrous or any other ductile 


material. 


Air Hydraulic Press (4 ton) for Tube manip- 


ulation 


De-Frazing Machine for the inside and out- 


side ends of tubes. 


Please write fcr full particulars. 


IHustration shows a Henderson A'omic Arc Tube 
Mill for producing stainless steel tubes. 


 BLAENRHONDDA. GLAMORGAN. WALES. 


TELEPHONE: TREHERBERT 292/3. 
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TELEGRAMS: TUBEMAC, TREORCHY. 


a view of putting them into effect.” 

Ryerson said that the steelmen left 
the meeting with the feeling there 
was complete understanding on the 
problems involved and that the indus- 
try and government were making a 
joint effort to make the controls work. 


SHELL BUILDING NEW 
SULPHUR RECOVERY UNIT 


A In a move aimed at alleviating the 
critical shortage of sulphur and its 
most important compound, sulphuric 
acid, Shell Chemical Corp. will add to 
its Houston, Tex., operations a unit 
for recovering sulphur from waste 
refinery gases. Output of the new unit 
will be sold for conversion to sulphuric 
acid. 

Sulphuric acid, or oil of vitriol, is 
so fundamental a chemical with so 
many varied commercial uses (chem- 
icals, oil, paper, fertilizers, 
paints, to cite a few), that its total 
consumption provides a_ pertinent 
index of the industrial activity of any 
nation. 

The new sulphur recovery unit, 
certified by the government as a 


steel, 


necessary defense project is expected 
to be in operation by mid-1952. In 
the recovery process, waste refinery 
gases, containing hydrogen sulphide, 
carbon dioxide and a small percentage 
of light hydrocarbons, will be burned 
and catalytically converted to sulphur 
at an annual rate in excess of 13,000 
tons. 

Sulphur recovery is not generally a 
part of petroleum refining operations. 
With annual U. S. sulphur consump- 
tion leading domestic production by 
some 500,000 tons, the Shell Chemical 
installation is of note not only because 
of its conservation of a strategic raw 
material, but also because it will help 
to eliminate the problem of atmos- 
pheric pollution in the heavily indus- 
trialized Houston area. 


MOHR INCORPORATES 


OPEN HEARTH FIRM 
A John Mohr & Sons, Chicago, IIl., 


has announced the incorporation of a 
subsidiary company, the Mohr Open 
Hearth Division, Inc., which has been 
formed to engage in all phases of open 
hearth engineering and construction. 

The primary interest of the Mohr 
Open Hearth Division, Inc., is the 
design, engineering and construction 
of open hearth furnaces. In addition 
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meeting all demands... 


_Torrington Roll Neck Bearings are engi- 
neered to sustain maximum production under 
heavier screw-down pressures and greater speeds. 

Four rows of closely-spaced tapered rollers 
provide tremendous radial and thrust load capac- 
ity. Reduced bearing cross-section permits larger 
roll neck diameters. Low coefficient of friction 
allows faster acceleration and operation. These 
advantages all contribute to the production of 
more and more better quality steel. 

Our engineers will welcome the opportunity of 
working on your friction problems—for rolling 
mills or other heavy-duty equipment. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. . Torrington, Conn. 


District Offices and Distributors in Principal Cities of United States 
and Canada 


TAPERED 
TORRINGTON 0..;; BEARINGS 


SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + NEEDLE + BALL + NEEDLE ROLLERS 





to general work in this field, agree- 
ments have been made with Maerz 


Industrie—Ofenbau A.G. of Zurich, 
Switzerland, by which the new com- 
pany is licensed to offer the patented 
Maerz designs for open hearth fur- 
naces to the American steel industry. 

Major increases—from 10 to 30 per 
cent—in both furnace capacity and 
rate of production can be obtained 
from the Maerz design in almost all 
hearth furnaces at 


American open 

















year in and year out. 


If you handle castings, borings, turnings, pig iron, strip steel, 
rails, slabs, billets or scrap iron, there's a STEARNS Lifting 
Magnet EXPERIENCE ENGINEERED to help you save time 
and money. For the efficient handling of flat steel sheets, 
plates and bars, be sure to investigate STEARNS Rectangular 


Lifting Magnets. 


STEARNS Lifting Magnets are available in standard sizes in 
both bolted and all welded constructions. Special sizes and 


shapes made to meet your requirements. 


Write today for complete specifications and 


operating data. 





“Small Gite~Big Load” 


IFTING and transporting these two huge steel castings 
leach weighing 4000 pounds), is everyday work for this 
STEARNS Lifting Magnet at the Maynard Electric Steel Cast- 
ing Co., Milwaukee. This 45” diameter circular magnet is 
one of a team of STEARNS Lifting Magnets used throughout 
the cleaning room and foundry whenever castings have to 
be moved — doing the job efficiently and economically 


relatively small commission cost. Pre- 
liminary presentation of these ideas 
to American steel plant operators has 
already gained widespread interest. 
In organizing the Mohr Open 
Hearth Division, Inc., it was neces- 


sary to acquire personnel familiar 


with open hearth design and construc- 
tion. Officers of the new company are: 
Albert Mohr, Jr., president, Mervin 
A. Fay, vice president; Louis E. 
Mohr, vice president, and Robert E. 


BILLETS 





Foremost in the Magnetic Field 











681 S. 28th St., Milwaukee 46, Wisconsin 
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Marsh, secretary-treasurer. 

Mr. Fay was selected as vice presi- 
dent in charge of operations because 
of his extensive background in the 
field. He is well known throughout the 
steel industry as author of numerous 
technical articles on refractories, fur- 
nace construction and furnace design. 
He has travelled widely, visiting steel 
producing plants in America, South 
America and Europe, and has observ- 
ed the operation of many Maerz 
Design open hearth furnaces. 

Mr. Fay was formerly assistant 
general sales manager of the General 
Refractories Co. and prior to that 
was associated with the research de- 
partment of the same company. In 
these positions he was instrumental 
in bringing about the rapid develop- 
ment of basic ends and all basic roofs 
hearth furnaces in_ this 
country. Prior to his association with 
the General Refractories Co., he was 
employed for nine years by the 
Bethlehem Steel Co. in the research 
and development department and as 
ceramic engineer in 
Point, Md., plant. 


for open 


the Sparrows 


OPEN HOUSE AT FOOTE 


Recently Foote Bros. Gear and Machine 
Corp. held an ‘‘open house’’ for 
their employees and their em- 
ployees’ families. The three plants, 
located at 4545 South Western 
Boulevard, Chicago, 53rd Street and 
Western Boulevard, Chicago, and 
in Downers Grove, were open from 
11:00 a.m. to 5:00 p.m. on Septem- 
ber 30. Over 6000 persons attended 
the open house and were given a 
complete explanation of the manu- 
facture of the precision gears, air- 
craft mechanisms, speed reducers, 
gearmotors, and commercial gears 
which the company produces. Char- 
tered buses took the guests to the 
various plants, and a buffet lunch 
was served under a tent at the 
53rd Street plant. 
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Wellman will build it 


coroner Wellman-Galusha 


Charging Machines 
Industrial Furnaces 
Car Dumpers 
Gas Flue Systems 
Gas Reversing Valves 
Coke Pushers 
Mine Hoists 
Skip Hoists 
Ore Bridges 
Clamshell Buckets 








Four 10 ft. Wellman- 
Galusha Clean Gas Gen- 
erators supplying fuel 
for steel mill furnaces. 











Clean Gas Generators 


Built exclusively by Wellman 


@ Only Wellman builds the Galusha Clean Gas Generators 


that so ideally meet your requirements with efficiency and 


economy. These generators combine, in a complete machine, 


the rotary grates, ample fuel storage bin, and provisions 


for generating the steam required for making the gas. 


Even the lowest-priced grades of Anthracite and coke can 





be satisfactorily gasified. 


THE WELLMAN ENGINEERING COMPANY 


7031 CENTRAL AVENUE ¢ CLEVELAND 4, OHIO 
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battery 15-77 ovens 
placed in operation at the 
United States Steel Company 
Gary Works 


during 1951 


WILPUTTE 




















COKE O EN DIVISIO 


CAl SVE CORPORATION 


ALLI i 
T ° NeW YORK 6, NEW YORK 


HEM 
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Rugged 


Built of Steel and Mica—noth- 
ing to break. Light in weight 
yet dependable. Remarkably 
constant resistance values re- 


gardless of temperature or age. 





IMPORTANT TRY...POST-GLOVER 


SO 


Original Grid Design 
Provides a shape assuring max- 
imum ventilation. Heat is evenly 
distributed. With all parts of 
grid equally exposed, heat is 
rapidly dissipated. 


Complete data given in BULLETIN No. 500... Copy on request. 






All Steel Construction 
Mica Insulation 
Corrosion Resistant 


Unaffected by Vibration 
or Moisture 


Provision for Expansion 
Adequate Ventilation 
® Rugged Terminals 


For any job 


Where constant “trouble free” 
resistor service is wanted... you 
can safely specify P-G Steel Grid 
Resistors and get better perform- 


ance with lower maintenance. 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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with a single 


MARVEL 


SYNCLINAL 


FILTER 


(5 to 100 g.p.m Sizes) 


ANSWERING DEMANDS FOR MORE! Ever since Marvel offered its first 
balanced synclinal filter eight years ago, a 20 g.p.m. model, industry has 





Line Type 
(Cutaway) 





wanted more and more. Marvel Synclinal Filters 
reduced down time and cut maintenance costs. 
Industry's enthusiasm for Marvel Synclinal Filter’s 
outstanding qualities was unprecedented; demand 
rose for a more complete range of sizes, and 
Marvel added 5, 8, 10, 30 and 50 g.p.m. models 
for most commonly required specifications. To add 
to the versatility of Marvel Synclinal Filters for a 
wider range of application, a filter enclosed in a 
housing for line application in hydraulic and in 
circulating systems was developed. Industry soon 
wanted still greater capacity units to eliminate 


multiple installations on machines needing even higher flow rates. 
Now Marvel again answers demand with new 75 and 100 g.p.m. 
sizes. The 75 g.p.m. model is only 121/2” long overall, 6” in diameter, 





100 g.p.m. Sump Type (Housing Cutaway) 


FOR ALL HYDRAULIC AND 
LOW PRESSURE SYSTEMS 
filtering non-corrosive liquids. All sizes 
available in meshes from 30 to 200. 
Operate in any position. Line models 
may be serviced without disturbing pipe 


and the 100 g.p.m. model is only 14” long, 61/2" in diameter. connections. 


Original Equipment of Over 250 Manufacturers 


Write for further information and complete engineering data. 


ENGINEERING COMPANY 








625 W. Jackson Blvd. Chicago 6, III. 
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WHEREVER THE HOT STUFF HITS 


USE NATIONAL CARBON 


TRADE-MARK 












For the cinder notch liner! 







For the splash plate! 


For the runout troughs 











@ “National” carbon is now firmly established for blast furnace For the skimmer plate! 


linings. It is being used outside the furnace as well—wherever there 
is contact with molten material—for the splash plate, runout troughs 
—clear down to the ladle—skimmer plate, cinder notch liner and 
cinder notch plug. 

The reasons? 

“National” carbon has no melting point. It is highly résistant to 
slag attack and thermal shock... not wet by molten metal... has The term “National” is a registered trade-mark 


a low thermal expansion ... and maintains its mechanical strength of Union Corbide end Corben Corporation 


at elevated temperatures. NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 


Use “National” carbon inside and outside your blast furnaces and 
. . 30 East 42nd Street, New York 17, N. Y. 
you cut down maintenance, speed up production and save money. 
. . . . . . . « District Sales Offices: Atlanta, Chicago, Dallas, 

For more information, write to National Carbon Company, Dept. E Sanses Clr, Seow Yosh, Platineth, San Beandiese 


IN CANADA: National Carbon Limited € 
Montreal, Toronto, Winnipeg 
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PAUL F. KOHLHAAS 


Fersonnel News... 


Paul F. Kohlhaas has been appointed assistant vice 


president—design and appropriation control, United 
States Steel Co., Pittsburgh, Pa. In this newly created 
position Mr. Kohlhaas will be responsible for equipment 
and plant designs and layouts, estimates of construction 
costs, and engineering control of expenditures. Mr. 
Kohlhaas came to U.S. Steel in 1941 as chief engineer 
for the Columbia Steel Co. He was made vice president 
in charge of engineering four years later, the position he 
held at the time of his new appointment. 


George G. Mueller was named assistant division 
superintendent, steel producing, Duquesne, Pa., works 
of U.S. Steel Co. Mr. Mueller has been with U.S. Steel 
since 1933 when he was first employed in the general 
offices, Pittsburgh, Pa. In July, 1935 he was transferred 
to Duquesne works as a quality observer. Since that 
time he has had various supervisory positions and was 
superintendent, open hearth prior to his recent advance- 
ment. He is a 1935 graduate of Carnegie Institute of 
Technology where he majored in metallurgical engi- 
neering. 


W. H. Collison has been named assistant general 
superintendent, blast furnace division, Great Lakes 
Steel Corp., Ecorse, Mich. Mr. Collison was formerly 
superintendent of the coke plant at Great Lakes Steel. 


Charles P. Hammond has been appointed general 
superintendent of Green River Steel Corp., Owensboro, 
Ky. Mr. Hammond has been superintendent of mills at 
Rotary Electric Steel Co., Detroit, Mich., since 1948. 
Green River Steel Corp. has under construction an 
electric furnace steel producing and rolling mill. 


Harvey J. Haughton has been appointed assistant 
to executive vice president of the Jones & Laughlin Steel 
Corp., Pittsburgh, Pa. Mr. Haughton was formerly 
accountant-statistician in the planning and control 
department. 


Wesley N. Gordon was named Pittsburgh district 
manager of United States Steel Supply Co. Mr. Gordon 
succeeds Keith P. Rindfleisch, who has been appointed 
Chicago district manager for the company. 


GEORGE G. MUELLER 





Robert P. Bremner has been appointed assistant to 
the vice president in charge of operations for Youngs- 
town Sheet and Tube Co. Mr. Bremner came to 
Youngstown late in 1947 as a member of the raw 
materials department. Eight months later he was ap- 
pointed mining engineer. to deal with all the company’s 
mining problems. 


Raymond E. Zimmerman was named chief prepa- 
ration engineer in the coal division of U.S. Steel Co., 
Pittsburgh, Pa. Since 1950, Mr. Zimmerman has been 
chief coal preparation engineer for Koppers Co., super- 
vising the building of coal preparation plants and 
handling equipment in Turkish coal fields. 


John D. Paulus, former senior account executive of 
Ketchum Inc. and a veteran of 20 years on Pittsburgh, 
Washington, and New York City newspapers, has been 
appointed director of public relations for Jones & 
Laughlin Steel Corp., Pittsburgh, Pa. He succeeds 
Earl F. Blank, who becomes special assistant to the 
vice president-employee and public relations. 


Donald C. Coleman who has been assistant super- 
intendent of coke plant, Republic Steel Corp., Cleve- 
land, Ohio is now superintendent of coke plant, Fairless 
works, United States Steel Co., Morrisville, Pa. 


E. C. Kirkpatrick, works manager, Steel Co. of 
Canada, Ltd., Montreal, Canada, has retired from active 
work. Mr. Kirkpatrick has been succeeded by M. S. 
Layton. 


Robert M. Lloyd has been elected vice president, 
raw materials of United States Steel Co., Pittsburgh, 
Pa. Mr. Lloyd was appointed assistant to vice president 
of the former United States Steel Corp. of Delaware in 
December 1945, and became assistant vice president of 
United States Steel Co. on January 1, 1951. 


L. L. Meikle has been named president of the 
Lincoln Engineering Co. of California. Mr. Meikle 
joined Lincoln of California in 1939 and has been 
general manager since 1941. He succeeds C. Homer 
Redd who will serve in an advisory capacity. 


W. H. COLLISON 
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ORGANITE 


MORGANITE 
engineering service 
backed by years of 
specialized experience 
in motor and generator! 
brush manufacture and application — assures 
competent, practical coll iboration in solving 
iny brush problem. For prompt help in the 
selection of the proper brush for your needs 
fo) am ce) ame LU le)e-heleset-meleMoaeljel-.mcem Zelet 


pec be terc hele) etm’ all or write \ (0) 4O7- Va BBD 


| Mong arth 


LONG ISLAND CITY ] NEW YORK 


Manufacturers of Morganite Self-Lubricating Carbon Specialties in 
cluding Seals, Rings, Valves, Slides, Bearings, etc., and Carbon Piles 
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J. D. Scully, general maintenance foreman, National 


Tube Co., McKeesport, Pa. has retired from active 


service. 


Sam Littlejohn has been elected commercial vice 
president of the General Electric Co. Mr. Littlejohn, 
formerly manager of the Atlantic district office of the 
company’s apparatus organization in Philadelphia, Pa., 
will be engaged in customer relations activities with 
headquarters in Cleveland, Ohio. 


Donald F. Warner has been appointed assistant to 
the manager of engineering for the General Electric Co.'s 
turbine department. 


Robert C. Becherer has been elected executive vice 
president of Link-Belt Co., Chicago, Ill. Mr. Becherer 
was elected vice president last March. He joined Link- 
Belt in 1923 upon graduation from Purdue University 
in chemical engineering and has been general manager 
of the company’s Ewart plant in Indianapolis since 1947. 


Adger S. Johnson has been appointed president of 
National Carbon Co., a division of Union Carbide and 


ADGER S. JOHNSON 


Carbon Corp. Mr. Johnson has been vice president and 
general manager of National Carbon Co. since May 
1950. 


R. Robert Zisette, Gunnar Palmgren, Eric C 
Brodin and Karl Kesselring have been elected vice 
presidents of SKF Industries, Inc., Philadelphia, Pa. 
Mr. Zisette is in charge of sales, advertising and market 
research; Mr. Brodin, manufacturing development; Mr. 
Palmgren, engineering and research, and Mr. Kesselring, 
production. 


G. R. McDermott, vice president, Surface Combus- 
tion Corp., Toledo, Ohio, has retired from active service. 
After spending several years with General Electric Co. 
Bethlehem Steel Co., and U. S. Steel Co., he became 
vice president and general manager of former Chapman- 
Stein Co., Mt. Vernon, Ohio. This firm was acquired by 
Surface Combustion Corp., in 1930 and he was made 
vice president in charge of steel mill engineering and 
sales. Mr. McDermott, a Life Member of the AISE was 
a member of the first combustion committee. He 
received the Sir Robert Hadfield award in 1923 for a 
paper presented before the Iron and Steel Institute on 
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MANUFACTURERS OF 
ROLLS AND ROLLING MILL EQUIPMENT 


FOR THE IRON, STEEL AND LEWIS FOUNDRY & MACHINE DIVISION OF 


NON-FERROUS 


INDUSTRIES BLAW-KNOX COMPANY, PITTSBURGH, PENNA. 














WOM 60°: 


---COOLER INSIDE ---7 





for this stripper crane 
operator at Ford Motor (a. 


MAJOR WORKING HAZARD ELIMINATED 
FOR RIVER ROUGE PLANT CRANE OPERATORS 


Extreme temperatures up to 140° F. around stripper cranes 
like this one at Ford Motor Co. limit an operator’s working 
endurance. Dravo Crane Cab Coolers are designed to lower 
the cab temperature to 80° F. providing operators with greatly 
improved working conditions. Not only is the crane operator’ s 
health safeguarded but his alertness and efficiency are much 
increased. 


CRANE CAB COOLERS HAVE LONG SERVICE 
LIFE, PROVIDE YEAR-’ROUND AIR CONDITIONING 


Dravo Crane Cab Coolers are ruggedly constructed, factory 
assembled and pre-tested to provide years of more-than- 
satisfactory service. All equipment in the unit is readily 
accessible with ample space for quick and efficient maintenance. 

In the various air conditioning functions the crane cab 
cooler not only filters the air, removes dust, dirt and fumes, 
but heats the cab in winter, cools it in summer and provides 
constant ventilation the year around. 


AVAILABLE IN SINGLE UNIT OR 
IN SPLIT-TYPE UNIT: IMMEDIATE DELIVERY 


Dravo Crane Cab Coolers are built in two models—the 
self-contained unit, mounted on any available space on the 
crane and the new split-type unit where the condenser section 
is mounted on the crane, with the conditioning section in cab. 

lhe Dravo Crane Cab Cooler can be easily and quickly 
installed on any type of crane with a minimum of down-time 
required. Units are available now! Write for more information 

or phone the nearest Dravo Office and have our representa- 


tive call on you. 


CORPORATION 

602 Dravo Building, Fifth & Liberty Avenues, Pittsburgh 22, Pa. 

ATLANTA * BOSTON «+ CHICAGO «+ CLEVELAND « DETROIT 
NEW YORK «+ PHILADELPHIA «+ PITTSBURGH 
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“The Heat Balance and Thermal Efficiency of the Open 
Hearth Furnace.” 


John P. Roche, vice president and general sales 
manager of Heppenstall Co., Pittsburgh, Pa., has been 
promoted to executive vice president. Harry O. Lang, 
vice president of Heppenstall Co., Detroit, Mich., a 





JOHN P. ROCHE 


subsidiary company, will succeed Mr. Roche as vice 
president in charge of sales of the parent company. Mr. 
Lang will make his headquarters at the Pittsburgh 
general offices. Raymond T. Porter, of Bridgeport, 





HARRY O. LANG 


Conn., eastern sales manager, will take over Mr. Lang’s 
duties in Detroit. George H. Wurster, sales representa- 
tive in the Boston area, has been named eastern sales 
manager. 


R. M. Casper has been placed in charge of the newly 
established power department of Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wisc. The new department 
was formed by combining the electrical and mechanical 
power departments. Mr. Casper has been manager of 
Allis-Chalmers electrical department since 1949. Other 
new power department appointments include F. W. 
Bush, assistant manager in charge of the electrical 
sections; C. C. Jordan, assistant manager in charge of 
the mechanical sections; R. N. Miers, manager of the 
steam turbine section; C. R. Braun, assistant to R. M. 
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“Tycol Anepro carries heaviest loads... 


lowers hearing failure... slices lubrication costs” 
“a Sage aa 












Indeed it does! Tycol Anepro Greases measure up to 
severest shock-load conditions encountered in the rolling of 
steel. They protect bearings from moisture, heat, and abrasive 
impurities. Anepro’s exceptionally high film strength 
and non-corrosive properties result in far longer bearing life... 
faster rates of production ... minimum down-time 
for heavy-duty equipment. 
Call or write today for complete information from 


your nearest Tide Water Associated office. 


SEND FOR A FREE COPY OF ‘’TIDE WATER ASSOCIATED LUBRICANIA”’ 
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Boston + Charlotte, N. C. + Pittsburgh 
Philadelphia + Chicago + Detroit 
Tulsa + Cleveland + San Francisco 


TIDE WATER 
= associaten 
OlL COMPANY 


17 BATTERY PLACE - NEW YORK 4, N.Y 
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HAVE YOU 
HEARD ABOUT New metal 


Clear 
THIS NEW ler 
removes 


oll and rust 
in one 
Operation 


METAL CLEANER? 


IT CAN 
SAVE MONEY 
FOR YOU 





Oakite Compound No. 33 


REMOVES OIL 


at the same time that it 


REMOVES RUST... 
And at the same time it 


prepares the metal for painting 


Oakite Compound No. 33 is a great soak cleaner 
for steel, cast iron, aluminum sheet and castings. 
It removes oil, rust, heat scale, other oxides, 
carbon smut, soldering and welding residues, 
identification inks and other soils. It frequently 
eliminates pickling operations on moderately 


rusty steel. 


Oakite Compound No. 33 is great for hand- 
swabbing on metal surfaces too large to be soaked 


in tanks. It can save money for you in many ways. 


For a copy of Folder F7993 “New 
metal cleaner removes oil and rust in 
one operation”, write to Oakite Products, Inc., 


40 Thames St., New York 6, N. Y. 


OAKITE 


4? 
| EMatg:, METHODS * wnt 









Casper, and E. J. Schiebenes, office manager of the 
power department. 


H. V. Rasmussen has been appointed executive 
engineer at the Wellsville, N. Y. plant of Worthington 
Pump and Machinery Corp. Mr. Rasmussen has spent 
a number of years with both the Westinghouse Electric 
Corp. and the DeLaval Steam Turbine Co. 


Edward J. Roesch has been appointed superin- 
tendent of the Meadow Lands, Pa., plant of the Brake 
Shoe & Castings division, American Brake Shoe Co., 
and Thomas P. Wallace has been appointed superin- 
tendent of the division’s Buffalo, N. Y., plant. 


Harry J. Noles has been appointed manager of the 
air filter division of the American Air Filter Co., Ine., 
Louisville, Ky., to succeed the late Howard W. Pound. 
Mr. Noles, formerly assistant manager of the division, 
joined the company in 1928 while still a student at the 





HARRY J. NOLES 


University of Kentucky where he studied mechanical 
engineering. 


G. J. Christner of Eagle-Picher Sales Co., Cincin- 
nati, Ohio, was elected president and chairman of the 
board of the Industrial Mineral Wool Institute at its 
tenth annual meeting on September 26 at Hot Springs, 
Va. Mr. Christner, vice president and general manager 
of Eagle-Picher’s insulation division, was vice president 
and a director of the institute during the last year. At 
the Hot Springs meeting, H. W. Elkins of Owens- 
Corning Fiberglas Corp., Toledo, Ohio, was elected 
vice president and Frank Christenson of Refractory 
and Insulation Corp., New York, N. Y., named 
treasurer of the institute. 


Karl H. Meyer, who has been manager of the 
Ashtabula, Ohio, plant of Reliance Electric & Engineer- 
ing Co. since its completion in early 1947, will return to 
Cleveland December 1 as manager of the company’s 
Ivanhoe division. Mr. Meyer will be succeeded in 
Ashtabula by Walter H. Haber who accompanied him 


there as production manager when the plant was opened 
four years ago. 


E. C. Norway, for the past four years consulting and 
director of engineering for Acindar Industria Argentina, 
5. A. is now consulting engineer with Northwestern 
Steel and Wire Co. at Sterling, Il. 
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THIS SLAG POT WILL EXCEED 
NORMAL “LIFE-EXPECTANCY” 


Whether it’s a slag pot or any steel casting, 
unusual stresses, strains, shock, abrasion, fatigue—are all considered 
before “Union”? makes a mold or pours a heat. 


‘= 


So, whatever the size, configuration, quantity, or metallurgy involved, 
“Union” always comes through with exactly what the customer requires 
—plus an extra measure of quality due to casting practices and tech- 
niques developed and acquired in over fifty years’ experience. 


“UNION” makes better— GEARS AND PINIONS . . . UNIVERSAL COUPLINGS . . . CHARGING BOXES .. . PEELS 
... BLAST FURNACE BELLS AND HOPPERS ... SLAG POTS .. . STEEL MILL CARS... SPECIAL STEEL CASTINGS. 


UNION STEEL CASTINGS 





OWARD F. BRENHOLTS 
















NEWBOLD C. GOIN 


Howard F. Brenholts has been elected president of 
the newly organized firm of Brenholts, Goin, and Ogg, 
Inc. Newbold C. Goin and Erson V. Ogg have been 
elected vice presidents. The new firm was incorporated 
as a management consulting organization. Offices will 
be maintained at 201 East Carson St., Pittsburgh 19, 
Pa. 


John C. Sears has been appointed as executive 
secretary of the American Gear Manufacturers Associa- 
tion with headquarters in Pittsburgh, Pa. Newbold C. 


and Engineering.” 
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YYorx can give you expert help 


Whether your needs consist only of supplementary help 
in your engineering department—or of complete planning, 
coordination, and cost control of the project— York's highly flexible 
engineering service can give you immediate and expert assistance. 
Some of the best names in the metal producing and fabricating 
industries now depend on York for help with their 
engineering problems. From the design of foundations 
to planning production lines and designing new equipment, 
York service will help you cut costs and move faster. 
For more information, write for our new circular 
“Greater Efficiency in Plant Construction 





EERSON V. OGG 


Goin, the former executive secretary has affiliated with 
Brenholts, Goin & Ogg. 


Peter T. Hopper and James H. Sutherland have 
been promoted to new duties in the Pittsburgh, Pa., 
office of SKF Industries, Inc. Mr. Hopper has been 
named Pittsburgh district manager, Mr. Sutherland 
becomes field engineer for the Pittsburgh district. 
Mr. Hopper joined SKF in a sales capacity in 1923, and 
has been in the Pittsburgh office since 1931. Mr. 
Sutherland, employed by Youngstown Sheet and Tube 











ENGINEERING & CONSTRUCTION CO. 


951 PENN AVENUE °* PITTSBURGH 22, PA. 
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® CONTINUOUS MACHINES DRAW BENCHES 


The VAUGHN MACHINERY COMPANY 
CUYAHOGA FALLS, OHIO, U.S.A. 


COMPLETE COLD DRAWING EQUIPMENT . . . Continuous or Single Hole . . . for the Largest 
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By arranging for air conditioning with the 
Lintern Aire-Rectifier when buying the crane, 
the cost is only about one-third that of installing 
air conditioning later. 


A majority of the steel companies, in their 
expansion programs, have included air condi- 
tioned crane cabs. 


Aire-Rectifiers hold cabs at a cool 85° F and 
relative humidity of 30% to 50% at ambient 
temperatures of 170° without excessive head 
pressures or wear on the machine. 


In the split system (shown above) the condenser 
is located at any convenient place on crane, 
and evaporator (cooling coil) is placed in cab. 
The two units are connected with refrigerant 
lines properly secured and protected against 
breakage. Condensers are air-cooled, assuring 
trouble-free service with but little maintenance. 


May we send you complete information on the 
Lintern Aire-Rectifier (patents pending) and its 
application to your particular needs? 


THE LINTERN CORPORATION 


29-2 RIVERSIDE DRIVE © BEREA, OHIO 
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Co., upon graduation from Carnegie Tech, has been 
steel plant division senior engineer since 1943 at SKF’s 
main office in Philadelphia, Pa. 


R. W. Berg, sales engineer connected with National 
Roll & Foundry Co., Avonmore, Pa., is now affiliated 
with the National Grinding Wheel Co., with offices in 
the Grant Building, Pittsburgh, Pa. 


Donald A. King has joined Pennsylvania Salt 
Manufacturing Co.’s sales-service organization in the 
industrial chemicals department. Mr. King will make 
his headquarters at the company’s sales office in 
Detroit, Mich., and has been assigned to the territory 
in that area. 


Obttuartes 


Bernard A. Gallagher, 51, representing Electric 
Service Manufacturing Co. in the Pittsburgh, Pa., 
district, since January 1951, died October 8. Mr. 
Gallagher formerly represented Electric Service in the 


Buffalo, N. Y. area. 


Howard W. Pound, 55, vice president and manager 
of the air filter sales division, American Air Filter Co., 
Inc., Louisville, Ky., died October 10. 


Henry H. Erkelenz, 72, retired vice president and 
member of the executive committee of Harnischfeger 
Corp., Milwaukee, Wisc., died October 6. 





I Wish... 


to enter one year's subscription for the IRON AND 
STEEL ENGINEER at $7.50 per year: 

[] Check enclosed 

(] Bill me later 
[ desire information on membership in the Associ- 


ation of Iron and Steel Engineers: 


() Application blank 
[] Data 


Name____ 


ae 
Company- 


Mailing Address__ 


Mail this coupon to: 


Association of Iron and Steel Engineers 
1010 Empire Building 
Pittsburgh 22, Penna. 
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Youngstown Alloy Casting Corp. 


Youngstown, Ohio 















‘ 


Wind-blown scrap—EC&M Magnet gathers EC&M Magnet lifts drop ball by point Too hot to handle—EC&M Magnet keeps 


it in. contact. castings on the move. 





‘ 


Saves hook-on time—EC&M Magnet lifts the EC&M Magnets load and unload coils for EC&M Magnet empties conveyor as fast as 
load as soon as contacted. journey to the tin mill. coils come from the hot mill. 













The OVER-ALL PULL of an EC&M Lifting Magnet keeps costs 
down—profits up. Full payloads—working without ground- 
men—no hook-ons to pinch fingers. The EC&M Type SW 
Lifting Magnet is all-welded—keeps moisture out—no bolts 
to stretch, both inner and outer pole shoes are welded tight— 
better proportion for coil space because bolt-head recesses are 
eliminated. Send today for EC&M 16-page Bulletin 900 describ- 
ing EC&M All-Welded Lifting Magnets. 


WRITE FOR BULLETIN 900 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET e CLEVELAND 4, OHIO 
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MIXER TYPE HOT METAL CARS 
REDUCE 


OPERATING COSTS 


BUILT IN CAPACITIES TO MEET YOUR REQUIREMENTS 


75 to 210 Net Tons 
309 OF THESE CARS NOW SERVE THE STEEL INDUSTRY 
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You spend less for it 








by using Dependable Quality 
CRANE VALVES 


.. + Lhat’s why 


more Crane Valves 





are used 








than any other make 


cai a i ait ae 5. a 


‘ Steel valves that stay on the job 


You can practically forget valve 
maintenance worries with Crane 
Cast Steel Wedge Gates. They’re 
unusually rugged... amply rein- 
forced at all stress points. Disc is 
precision-guided to reduce seating 
surface wear. Straight-through 
ports give smooth flow, with mini- 
mum turbulence and erosion. 

Stuffing box depth and design 
assure tight stem seal...long pack- 
ing life. Valves available in trim 
materials for steam, water, gas, oil, 
and oil vapor services. 





Ask your Crane Representative about 
the better quality and greater depend- 
ability of Crane valves— your assurance 
of on-the-job performance that spells 
lower final cost. 





Crane 150-Pound Steel Gate Valve 


General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 

e All Industrial Areas 


VALVES + FITTINGS «= PIPE PLUMBING + HEATING 
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... with all the PaH ADDED VALUES 


MILL TYPE CRANES 


ascot 


Steel Men want! 


Three Gear Case Bridge Drive 


delivers motive power to end trucks, perfectly 
equalized. Mill motor is connected to gear case at cen- 
ter of span, which transmits power equally to the gear 
cases in front of each end truck. 


No Open Gears af Trucks — 


gear reductions are completely enclosed in 
sturdy all-welded cases. All gears run in oil — quiet- 
ness and long life are insured with all gears operating 


in, oil baths. No exposed gears; no dripping grease. 
& Flexible Couplings at Wheel Shafts 


assure smoother starts — maximum bearing life and 
prevent thrust from entering gear cases. 


Split Gear Cases 


are designed to simplify inspection and main- 
tenance. 


Large Diameter Cross Shaft 


Hoist Sheaves 

readily accessible from trolley deck. All hoist 
gears, including drum gear and pinion, run in oil. 

Trolley Frame 

and bridge ends are line bored and milled. 


P&H Mofors, 

brakes and controls are available. 
These and many other Added Values explain the pref- 
erence which accounts for more than 2,000 P&H Cranes 


in steel mills. P&H Mill Type Cranes are described in 
Bulletin C-42. Ask for your copy. 


OVERHEAD CRANES 


4455 West National Avenue 
Milwaukee 14, Wisconsin 





CORP 





combines maximum strength with low torque 
to minimize strain. — 


- _ — ——————— 


HARNISCHFEGER 
nme 
POWER SHOVELS + CRAWLER AND TRUCK CRANES + OVERNEAD CRAMES - HOISTS + ARC WELDERS AND ELECTRODES + SOIL STABILIZERS + DIESEL ENGINES + PRE-FAB HOMES 
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MORGAN 
ALLIANCE 
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44" TWIN MOTOR DRIVE 
BLOOMING MILL 


We design and build mills and mill machinery for the steel 


industry. For your next mill and equipment, consult — 


MORGAN 
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Morgan 44”—2 High Reversing Blooming Mill to 
be direct connected to two 4000-Hp., 50/120 Rpm. 
Motors. Top roll and both spindles are hydraulically 
balanced by individual cylinders connected to an air 
hydraulic system. Speeds of motor driven screw down, 
feed rollers, mill tables and manipulator are regulated 
by variable voltage control. 

Mill tables have box type cast steel girders. Rollers 
are forged steel equipped with anti-friction type bear- 
ing cartridges. All gears have hardened teeth, are 
totally enclosed and operate in oil. Manipulator is 
of the electric overhead type with retractable heads 
affording maximum accessibility to all parts of the 
mill tables. 
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DESIGNERS *« MANUFACTURERS *¢ CONTRACTORS ¢ BLOOMING MILLS e¢ PLATE MIL! 
STRUCTURAL MILLS e ELECTRIC TRAVELING CRANES e CHARGING MACHINES e INGOT STRIPP! 
MACHINES e SOAKING PIT CRANES e ELECTRIC WELDED FABRICATION e LADLE CRANES e STEA 
HAMMERS « STEAM HYDRAULIC FORGING PRESSES e« SPECIAL MACHINERY FOR STEEL MI 


THE MORGAN ENGINEERING CO. 


ALLIANCE, OHIO 


PITTSBURGH —1420 OLIVER BUILDING 














NEW ORE BRIDGE 


A A new ore bridge with a free dig- 
ging stocking capacity of 1165 tons 
of ore per hour has been erected for 
Carrie Blast Furnaces 6 and 7 of 
United States Steel Home- 
stead, Pa., district works. 

The structure, with a 186-ft span, 
has a bucket capacity of 15 tons and 
was designed to supplant two 74% ton 
ore bridges. 


Co.’s 


Dravo Corp. fabricated the entire 
structure, except the main span which 
was built by American Bridge Co. 
The latter company also erected the 
new ore bridge which has an overall 
weight in excess of 600 tons. 

The bridge, running on rails, stock- 
piles ore from railroad cars and sup- 
plies ore to the conveying mechanism 
which charges blast furnaces. 

The main span of the bridge is sup- 
ported on two legs, one of which is 
80 ft high and the other 60 ft, from 
the runway to the bottom chord of 
the span. The shear leg, which is 
connected to the span by ball and 
socket joints to permit skewing of the 
bridge 1/15 the distance of its length, 


Eoujoment News.. 


is 70 ft wide at its base. The pier leg 
is 60 ft wide. 

Each of the legs is supported on 
two eight-wheel truck units. A sepa- 
rate 45-hp electric motor drives each 
truck unit, turning all eight wheels 
through worm and spur gearing. The 
wheels are 27 in. in diameter. 

Dravo-designed rail clamps are in- 
stalled on the trucks to hold the 
bridge stationary. These clamps oper- 
ate automatically in case of power 
failure and if the wind velocity reach- 
es 45 miles per hour as indicated by 
an anemometer mounted atop the 
main span. The bridge operator also 
has push button control over the rail 
clamping mechanism. 

To operate the bridge and its equip- 
ment, a total of 11 electric motors are 
required. Combined horsepower of 
these motors is 888% at varying 
time ratings. 

Both the pier leg and shear leg are 
of all welded construction while the 
main span is riveted. Structural 
members of the legs, and the trolley 
and bridge trucks, were prefabricated 
at Dravo’s Neville Island plant and 
shipped to the erection site. 


This new ore bridge has a span of 186 ft and a bucket capacity of 15 tons. It 
was designed to supplant two 71 ton ore bridges. 
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Hydraulic buffers have been in- 
stalled at each end of the trolley 
runway to absorb the impact of the 
trolley at full speed. 

On an average operating cycle, the 
trolley can make a round trip from 
the unloading trough to the center 
stockpile in 51 seconds. Bucket hoist 
speed is 200 fpm; bridge travel is 
rated at 100 fpm, and the average 
duty cycle speed of the trolley is 
600 fpm. 


AIR POLLUTION 


A A research and development proj- 
ect aimed at reducing that part of air 
pollution resulting from fly ash and 
cinders emitted by steam locomotives 
is making important progress. 

This research is jointly sponsored 
by the railroads serving Allegheny 
County, Pa., and the bituminous coal 
industry through its research agency, 
Bituminous Coal Research, Inc 

The project was initiated late in 
1949 in order to develop methods by 
which railroads could comply more 
effectively with the provisions of a 
new county smoke ordinance. The 
specific objective was research on the 
design, construction, and testing of a 
cinder and fly ash collection and 
disposal system suitable for conven 
tional steam locomotives, which would 
reduce stack emission of solids 75 per 
cent by weight. 

Performance tests with convention- 
al collection and reinjection methods 
reduced the stack emission about 50 
per cent by burning on the grate part 
of the carbon in the coarse reinjected 
cinders. Since this percentage reduc- 
tion did not meet the objective of the 
research, it has been necessary to 
explore all possible methods through 
which a further reduction in stack 
emission could be made. 

A promising approach is now being 
explored. Equipment will be experi- 
mented with to determine whether 
the remaining cinders can be reduced 
to a size which will permit the carbon 
content to be burned within the space 
limitations of the locomotive firebox. 

Presently the system being investi- 
gated is: (1) cinders are collected and 
classified in the collector, (2) coarse 
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cinders are returned to the locomo- 
tive firebox and burned on the grate, 
and (3) the remaining cinders are 
pulverized and returned to the firebox 
for burning in suspension. 

It is anticipated that fuel savings 
resulting from the installation will 
pay for the added equipment in a 
short time. 

When laboratory studies show a 
satisfactory approach to this prob- 
lem, full scale equipment will be con- 
structed and tested at the Pennsyl- 
vania Railroad’s test plant at Altoona, 
Pa. 


POWER DISTRIBUTION 


A Metal-enclosed switchgear has 
long since become almost the univer- 
sal choice of the steel industry for 
distributing a-c power at all voltages 
under 15 kv. 

General Electric’s line of metal en- 
closed drawout type switchgear is 
fully suitable for application on heavy 
d-c power distribution systems such 
as are commonly encountered in many 
types of mill installations. This equip- 
ment used the well known heavy duty 





SELF-LUBRICATING eA 
EXTREMELY DURABLE = 
CONSTANT CO-EFFICIENT rt 
OF FRICTION OPERATES 
DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 





GRAPHITE Tarn 


CORPORATION 


1005 NEPPERHAN AVENUE 


YONKERS 3. NEW YORK 
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Shell Forgin S$ 75 mm, 9 mm, 105 mm and other sizes 

4 are scale-free hardened, uniformly, av- 
tomaticelly and continvously, in these and other EF gas fired 
installations 


Typical Q Furnace 
Installations 


> 
s 
ry 





Aircraft Parts oo bledes are uniformly heated 


inched in this EF continvous fur- 
nace. Types available for other propeller and jet type engine 
and aircraft parts 





type MC-5 air circuit breaker in a 
completely metal enclosed structure 
which embodies the draw-out feature 
along with a compact sturdy bus 
arrangement and dead front control 
and instrumentation equipment 
mounted on swinging panels on the 
front of the structure. This equip- 
ment is completely assembled and 
tested at the factory and shipped 
assembled in unit groups as large as 
handling facilities will permit. Instal- 
lation is as quick and simple as other 
types of metal-enclosed gear. The 
equipment can be built into unit sub- 
station arrangements with metal en- 
closed pumpless rectifiers and their 
transformers. 


Other desirable features of this 
equipment include: Positive mechan- 
ical interlocks to prevent inserting or 
withdrawing the breaker unit unless 
the breaker is open. Interchangeable 
removable units of like rating. A 
negative disconnecting device built 
integral with the positive breaker unit 
of single breaker feeder units permit- 
ting complete feeder isolation without 
the use of negative switches. Easily 
accessible terminal facilities for cables 





i Compressed gat cylinders or tanks are 
Gas Cylinders continuously normalized and annesied 
scale-free, inside and ouvl—in this and other EF gas fired 
furnaces. 










We have the drawings 
and have already built these 
and many other defense production furnaces. 





Years of experience and complete manufacturing facilities 
enable us to give dependable service on furnaces for treating jet or 
propeller type engine parts; tank, automotive or aircraft parts; armor plate; 
metal powder products, ammunition components and other defense products. 


THE ELECTRIC FURNACE CO. .- 


GAS, OIL OR ELECTRIC FURNACES, FOR ANY PRODUCT, PROCESS OR PRODUCTION 


SALEM, OHIO 





Shell Cases A battery of EF gas fired radiant tube con- 


tinvows special atmosphere, clean annealing 
and stress relieving furnaces. Other types available for steel 
or brass 
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KULJIAN 


ENGINEERING 
Saves manpower 
for 


STEEL 


Kuljian engineering services often save manpower in more than 
one way. There is the obvious saving of load on the client's own 
engineering staff when growing needs for plant space or 
modifications require extra engineering help in designing and 
supervising new construction. 


Then there is the saving of production manpower when new 
plant design provides for greater efficiency, faster internal 
transportation, and use of mechanical improvements to increase 
production per man-hour. In this type of saving, Kuljian brings 
to your undertakings fresh viewpoints and long experience. 


The Kuljian organization is a corps of specialists fully coordi- 
nated, with seasoned competence and collective ability to 
undertake full responsibility for the largest industrial projects. 
A phone call or letter will bring a Kuljian engineer to your 
desk promptly for conference. 











WASHINGTON, D. C. 
TOKYO, JAPAN, 
ROME, ITALY 
MADRID, SPAIN 


CALCUTTA, INDIA 
CARACAS, VENEZUELA 1200 
MEXICO CITY, MEXICO 
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The Kuljian Coporalion 


NORTH BROAD STREET, PHILADELPHIA 21, PA, 
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No. 3401-R-4 
Yo Inch 4-Way 
Foot Valve 


FOOT OPERATED air Valves 


ncrease output of hammers, shears, presses, etc. 


@ Operators have both hands free to handle the work—speed- 
ing production. Valving mechanism has stainless steel body and 
push-pull rods, brass sleeves, self-sealing U-packers and many 
other refinements, all fully enclosed against dirt, assuring long 
efficient trouble-free operation. Convenient pipe connections. No 
metal to metal seating. %"’ to 1”’ sizes, 3-way and 4-way, neutral 
position and regular actions. Write for full details. 





entering from either above or below. 
Easy withdrawal of breaker units 
without interfering with the control 
side of the equipment. 


RIVET-CLIP FURNACE DOOR 
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Quick-As-Wink 


Shown is the first installation of the 
new rivet-clip furnace door recently 
developed by Blaw-Knox Co. for 
use with a rammed lining. Feature 
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custom-\e 
engineered 





@ Since 1909, our job has been to 
create and develop special electrical rotating equipment. 
This specialization assures equipment designed and built 
to your exact requirements... guarantees greater depend- 
ability, longer life, less maintenance. 


Return coupon for information on our Custom-Engi- 
neered a-c and d-c motors and generators .. . induction 
motors... battery chargers... frequency changers. 
Our nation-wide sales engineering and service organi- 
zation stands ready to meet all User requirements. 


THE ELECTRIC PRODUCTS CO.. 


1718 CLARKSTONE ROAD 





























Attach coupon to your a 
letterhead for your copy CLEVELAND 12, OHIO e 
. of Bulletin 2-200 
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Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1987 East Pershing St., Salem, Ohio 


of the design is the use of special 
spring clips and rivets with coun- 
tersunk heads to reinforce the lin- 
ing and give it long service life. 
This design eliminates the need for 
welding in new studs when the 
door is relined. 








Give 






It’s a 

BIGGER 

Red Feather 
This Year! 
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EQUIPMENT FOR FAIRLESS 


A Aetna-Standard Engineering Co. 
is now manufacturing a large quan- 
tity of sheet and tin mill equipment 
for the United States Steel Co.’s new 
Fairless works, near Morrisville, Pa. 

Contracts awarded to Aetna-Stand- 
ard include the following equipment 
to handle cold reduced sheet product 
one 80 in. sheet side trimming, slit- 
ting, and recoiling line; one 80 in. 
sheet side trimming and shearing line; 
and one 56 in. sheet side trimming and 
shearing line. 

These shearing lines will incorpo- 
rate improved sheet pilers and many 
other features which will give high 
production for this equipment. All 
lines are designed for high operating 
speeds. 

Aetna-Standard is also furnishing 
a sheet stretcher leveller of their im- 


proved type for the sheet mill division. nthe, 
The equipment being furnished for Ly 

the tin mill division will include a —@ 

complete hot dip tin house with all * 


auxiliaries; one side trimming and 
shearing line to be used in connection 
with the hot dip tin stacks and one 






% Inch 4-Way — 5000 p.s.i. 
Piloted Hydraulic Valve 


PILOT OPERATED Hydraulic Valve 


For hydraulic systems to 5000 p.s.i. 


@ Designed for controlling double acting hydraulic cylinders. 
The pilot cylinder is controlled by any type of 4-way air valve and 
is operated either automatically or manually from a convenient 
control station. Machined steel housing, hard chrome plated 
ground and polished stainless steel plungers, molded packers 
sealed by valve pressure. All parts readily accessible without 
disturbing the piping. 42’’ to 4” sizes. Write for full details. 


Quick-As-Wink 
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Mfd. by C. 





UNIFORM 


descaling 


with the 
Spraying Systems 
Descaling Nozzle 


This hardened stainless steel 
nozzle provides a constantly 
uniform flat spray for clean 
descaling operations . . . all 
streaking is eliminated. Avail- 
able in wide range of capa- 
cities. 
LARGE DIAMETER ORIFICE 








Note that the orifice is almost cir- 
cular in shape . . . far less tendency 
to clog than the “old style” slotted 
orifice. Initial cost is lower. Main- 
tenance cost is lower. 

Write for complete information on 
this quality built nozzle and its large 
capacity strainer and adapter. Ask 
for Catalog 22 and Data Sheet 3997. 


SPRAYING SYSTEMS CO. 
3262 RANDOLPH STREET 
BELLWOOD, ILLINOIS 

(Suburb of Chicago) 
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AIR AND HYDRAULIC 


Control Valves” 





Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
B. HUNT & SON, INC., 1984 East Pershing St., Salem, Ohio 


Delivered WHEN you want them 
...and in the BEST quality 


COP PaR 
Valve Seats | 7 
Valve Gates 
Inwall Plates 
Bosh Plates | 
Tuyeres 
Coolers 
Monkeys 


Copper and Bronze 
Castings 
















Telephone Collect 3-4186 


FALCON 


BRONZE CO. 


YOUNGSTOWN 3, OHIO 





“DEPENDABLE FOR 61 
YEARS, SINCE 1890 


ee a | 
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side trimming and recoiling line for 
preparing coils for the electrolytic 
tinning line. 

The hot dip tinning equipment will 
receive the product direct from the 
tin plate shearing line. Sheets will be 
fed from stacks, electrolytically 
pickled, coated with tin, cleaned, 
inspected, assorted, and packaged in 
one continuous operation. This hot 
dip tinning equipment has been de- 
signed to handle larger sizes of tin 
plate than has heretofore been handled 
on this type of equipment. 


All equipment being furnished for 
Fairless works will be of the latest 
Aetna-Standard design and is de- 
signed for maximum production with 
a minimum of maintenance cost. 


OPEN GEAR LUBRICATION 


A A 90 per cent*savings in the lubri- 
cant used on open gears was revealed 
recently at one of the country’s 
leading steel mills. 

A fluid type gear lubricant— 
Texaco’s Crater 2X Fluid—provided 





for 2 types of furnaces 


HEAT TREATING FURNACES 


A complete summary of Hays products 
applicable to processes such as anneal- 
ing, brazing and calorizing. Scope in- 
cludes various methods of firing (under- 
fired, overfired, sidefired), fuel burned 
(gas, coal, oil), and type of furnace 
(continuous, rotary hearth, slab heat- 
ing, etc.). 


Hays complete line of draft gages, flow 
gages, and meters (for high and low 
pressure gases and wt ary rete as 
analyzers and automatic COs recorders 
are covered. 


BOILER FURNACES 


This bulletin summarizes applications 
of Hays centralized combustion control 
to chain grate, underfeed, spreader type, 
or lever type stokers; to attritia type, 
bow! type or ball bearing type pulver- 
izers; to a wide range of oil burners 
including the rotary cup; and to a wide 
range of gas burners. 


The Hays complete line of draft gages, 
flow gages, and meters (for high and 
low pressure gases and liquids), porta- 
ble gas analyzers, automatic COs: 
scneedant, and electronic type Os re- 
corders are covered. 


Write for these informative bulletins today. 






| 
| 


Bulletin 
49-750 


THE HAYS CORPORATION 


MICHIGAN CITY 13, INDIANA 


combustion and industrial instruments and control | 
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the savings and at the same time 
permitted increased operating effi- 
ciency. 

The lubricant is applied with a 
spray gun. Less lubricant is needed 
per application and fewer applica- 
tions are demanded as compared 
with manual servicing and the use of 
ordinary lubricating compounds. 

Experience has shown that with a 
gallon of this fluid an operator can 
lubricate all the open gears in his 
department without having to refill 
the container. 


THERMAL RESISTORS 


A Thermistors—thermally sensitive 
resistors are now in the engineering 
appraisal stage at Carboloy depart- 
ment, General Electric Co. The metal 
ceramics used for thermistors act in 
exactly the opposite manner to con- 
ventional metals as to electrical con- 
ductivity when temperature changes. 

Not only does the electrical resist- 
ance of thermistors decrease with in- 
crease in temperature but the de- 
crease is extremely sharp. One grade 
for instance, has a resistance of only 
a little over 1/100th ohm-inch at 





The electrical resistance of these resis- 
tors decreases sharply with temper- 
ature decrease. 


600 F and a resistivity of 2000 ohm- 
inches at minus 50 F. A second mate- 
rial ranges from 1/10th ohm-inch at 
600 F to 20,000 ohm-inches at minus 
50 F. 

Small in size, thermistors because 
of their unusual non-ohmic character- 
istics may be used to replace highly 
intricate apparatus. Since they are 
pure electronic conductors, either d-c 
or a-c may be used. 

They appear to be especially 
adaptable as the sensitive elements 
in flow meters, liquid level indicators 
and controls, time delay relays, volt- 
age regulators, vacuum gages, switch- 
ing devices, and other types of indi- 
cators and controls. 
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---longer life 





---like INTERNATIONAL GRAPHITE ELECTRODES 


——— Md 
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NY SUBSIDIARY 








ST. MARYS, PENNSYLVANIA 
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MAGNETIC BRAKES 


A Dings Brakes, Inc., a subsidiary 
of Dings Magnetic Separator Co., 
announces the availability of a new 
line of a-c or d-e direct acting disc- 
type magnetic brakes. 

The Dings brake, according to the 
manufacturer, is designed to stop any 
motor instantly, to hold the load, and 
to release with no drag. The brake is 
spring engaged and magnetically re- 
leased and is designed to mount on 
Nema Type C motor flanges. Typic- 
ally, the unit finds application on 


IS HEAT 


SLOWING UP 


YOUR 


WORKMEN? 


Keep them COOL 


wih TRUFLO FANS 





machine tools, hoists, cranes, eleva- 
tors, screwdowns, etc. 

Most prominent of the design 
features: the brake has no solenoids 
or mechanical linkages. Friction dises, 
springs and magnet constitute the 
heart of the unit. Very high thermal 
ratings are claimed for the brake. 
It is not necessary to dismantle the 
brake or disturb the torque setting in 
order to mount. A manual release 
lever, located outside the housing, is 
standard. Use of lever enables oper- 
ator to disengage brake. This mech- 
anism automatically resets itself, re- 





TRUFLO CRANE CAB FANS 
For cooling interiors of crane cabs 
and other confined areas. Adjustable 
both horizontally and _ vertically 
Four blade type, 12 and 18 in. sizes. 








TRUFLO PORTABLE 
COOLING FANS 
Easily portable. Help keep efficiency 
high where work is hottest. 12 to 36 
inch diameters. 


Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 
falls. 


Now, when speedy production is vital, 
Truflo Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 


| 
| 





cool air in large volumes exactly where | 


it is needed. Perfectly-balanced shafts 
and blades give more air per h.p.... 
strong steel frames stand up longer under 
hard use . . . rugged wire guards protect 
men against injuries. 


All of the following types can help beat 
the heat, keep production moving in your 
plant. Write for illustrated literature. 


PORTABLE COOLING FANS 
CRANE CAB FANS . 


EXHAUST FANS “ BLOWERS 


ROOF VENTILATING FANS 
PENT HOUSE FANS 
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245 MAIN ST., 





HARMONY, PA. 


WALL FANS 
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stores unit to usual operating condi- 
tion when power is again applied. 
Torque and wear adjustment is made 
by adjusting a double set of lock nuts. 
Visual inspection of position of man- 
ual release lever indicates 
adjustment is necessary. 

These safety features are noted: 
in adjusting, it is impossible for the 
operator to increase the torque be- 
yond the ability of the magnet to 
release. In addition, the shell of the 
housing shrouds the rotating dises, 
enabling the operator to make adjust- 
ment with safety while the unit is in 
operation. 

Standard Dings units mount on 
horizontal motors but can be adapted 
for vertical mounting if so ordered. 
Brakes are fully enclosed, drip-proof 
and weather-proof. Special enclosures 
are also available. Leads on brakes 
can be connected to leads of either 
220 or 440-volt motors. 


when 


CHROME CARBIDE 


A Two high temperature resistant 
carbide metals were recently display- 
ed for the first time by Carboloy de- 
partment of General Electric Co., 
titanium carbide and Series 600 
chrome carbide. Both are out of the 
research laboratory stage. Chrome 
carbide is at present in the “‘engineer- 
ing appraisal” stage. Pilot-plant out- 
put is being used primarily for appli- 
cation development and appraisal at 
the present time. The chrome carbide 
is scheduled for quantity production 
in the near future. 

The chrome carbide in all tests and 
experimental applications to date has 
shown a remarkable resistance to high 
temperature oxidation. Exposure for 
24 hours at 1850 F in air—conditions 
under which conventional carbides 
and stainless steels disintegrate com- 
pletely—leaves series 600 samples 
still with their metallic lustre and 
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Get in ALL Your 





Here's the Oxweip C-60 Cutting Blowpipe in action 
.. Slicing up a steel button 6 ft. thick with ease! 





{ lightweight Oxwe pv portable machine speeds this 
scrap-cutting operation, Setup is semi-automatic and 
portable . . . can be easily moved from one job to another, 
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Scrap ---Profitably 
with OXWELD Equipment 


Trade-Mark 


Oxygen cutting rapidly converts steel sections of every size. 
shape, and type into good, usable scrap. Any thickness is easily 
reduced to charging-box size with OXWELD equipment. And no 
job is too tough. Whatever your scrap-cutting problem, there's 
an OXWELD blowpipe to solve it efficiently and economically. 

For the extra-heavy jobs, the OxweL_p C-60 Cutting Blow- 
pipe with powder-cutting attachment is the answer. Especially 
engineered for cutting spills and ladle skulls, this combination 
easily makes continuous cuts through 6 ft. of dirty, slag- 
incrusted steel. 

Other highly adaptable OxweELvp blowpipes speed up medium 
scrapping operations. Mounted on portable, lightweight ma- 
chines, they work on a production basis, cutting ingots, castings, 
and risers into sizes convenient for charging into the furnace. 

On the lighter jobs, sturdy OxwevLp hand-cutting blowpipes 
ready steel scrap up to 12 in. thick for the charging box. With 
57 different nozzles to choose from, you get maximum efh- 
ciency at lowest overall cost. 

LINDE has accumulated a vast amount of practical experience 
in helping to solve many unusual scrapping problems. If you 
have a scrap-cutting problem, ask our nearest office for help. 
We have the know-how, the “show-how,” and everything you 
need to do the job profitably. 


The term “Oxweld” is a registered trade-mark. 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 
30E. 42nd St., New York 17,N.Y. [T[@ Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 





Spills, salamanders, and other mill scrap can be cut 
quickly and efficiently with an OXweLpv hand-cutting 
blowpipe .. . and with minimum gas consumption 
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virtually no dimensional or weight 


change. Favorable results also have 
been obtained in other tests conduct- 
ed at temperatures over 2000 F. 


GEAR CARBURIZATION 


A The development of a new gear- 
manufacturing process employing car- 
burization, which limits distortion to 
one one-thousandth of an inch per 
foot of diameter, was announced 
recently by Brad Foote Gear Works, 
Inc. Carburization is a means of 
imparting hardness to gears through 
the application of heat. 


WACHs— 
NATIONAL— 
PIPE SAW— 


\y 

ters — 0” 
Close aver ns. 

14 between = 


cuts 
Two clean square 


ovt 
and the pipe comes 


Minimum Pipe Line down time. 


@ Cuts under water in flooded 
ditches. 


@ No broken pipe, milled cut. 

@ Thor Air-Powered, no flames 
near pipe. 

@ Set-up time about 15 minutes. 

@ Portable — weighs only 265 Ibs. 
Two men can carry and set up unit. 

@ Small excavation — only 16” 
clearance needed. 

@ One machine cuts all pipe sizes 
from 10” to 48". 


@ Only two adjustments necessary 
for size changes. 





THE E. 
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MAKE FAST AND ACCURATE CUTS ON 
10” TO 48” CAST IRON AND STEEL MAINS 
UNDER THE MOST DIFFICULT CONDITIONS 





Write today for descriptive folder and engi- 
neering data on this new labor saving saw. 





‘HH. WACHS COMPANY De: 


Although carburization has long 
been recognized as a hardening meth- 
od in the manufacture of gears, the 
new process is unique in that the heat 
treatment is controlled to an unprec- 
edented extent. The accuracy of the 
heat regulation accounts for the fine 
tolerances achieved. It was pointed 
out that with the new process there 
are now some twenty-inch gears in 
production which distort less than 
0.0015 of an in., while the distortion 
of identical gears manufactured by 
the old method varies from 0.015 to 
as much as 0.045 of an in. 

Brad Foote’s refinement of carbur- 


ough ile- 








Many tough pipe cuts must be 
made during construction, for 
emergency repairs and for main- 
tenance. This one portable 
machine will handle all your pipe 
cuts from 10” diameter and up. 
You will not only save time and 
labor, but you will get tight joints 
because of the square milled cut. 
The Wachs Pipe Saw also cuts 
cement lined pipe and makes 
beveled cuts on steel pipe. This 
machine often pays for itself on 


a single job. 


“ AG 22 LLINO 


sy 
— 





ization, the result of years of exten- 
sive research hardens the meshing 
surfaces of the teeth in gears to a high 
degree while leaving the cores of the 
teeth soft but tough. The result is that 
a certain flexibility is realized, the 
advantage being that the impact on 
the teeth is reduced through absorp- 
tion of some of the shock by the soft 
cores, he said. Accordingly the spe- 
cially treated gears are longer wearing 
while the efficiency of machinery con- 
taining them is substantially im- 
proved. 


““WELDABLE”’ CARBIDE 


A The possibility of being able to 
“coat” metal parts with a relatively 
thin “skin” of ultra-hard, wear-resist- 
ing, tungsten carbide now appears 
possible. The Carboloy Department 
of General Electric Co. announced 
that it had completed basic laboratory 
development on a “weldable” tung- 
sten carbide. It can be flowed onto 
metal surfaces, using conventional 
shielded electric are welding equip- 
ment, available today in most of the 
larger and even many smaller metal 
working plants. 

The new product is not as yet in 
production as a standard item but is 
in the “engineering appraisal” stage 
and undergoing field tests. It is made 
in experimental production at present 
in conventional welding rod form and 
sizes ranging from 1% to 4 in. diam. 

When flowed on to a metallic sur- 
face such as steel or iron, it fuses and 
blends with the base metal and re- 
sults in a surface coating containing 
approximately 70 per cent of wear- 
resisting tungsten carbide. 


Welder is producing a wear-resistant 
tungsten carbide surface on a 
draw roll with conventional 


shielded arc welding equipment 
and a carbide welding rod. 
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MOVE w w £5,000 


with less scrap, ! 


dreater safety 


Yield goes up... 
waste goes down... 
with LINK-BELT Coil 
Handling Equipment 


Tue giant coils now handled in steel mills 
necessitate modern conveying equipment. 
Link-Belt has kept pace with new techniques, 
and today steel mills can move 75,000-pound 
pickled coils more easily than they once 
handled coils a fraction of that weight. From 
hot mill to shipping platform, three basic 
types of Link-Belt conveyors provide safe, 
economical transportation. 

Link-Belt conveying systems eliminate 
hours of lost time. Coils travel close together, 
eliminating bottle-necks. They're handled 
gently, preventing edge damage. Down-time 
is reduced. 

The physical work of crews is reduced. 
Link-Belt auxiliary devices transfer coils 
from one conveyor to another, turning, low- 
ering, tilting, and weighing them with ease 
and precision. This increased mechanization 
means greater safety for workers. 


It pays to call in Link-Belt while expan- 
sion is still in the planning stage. The Link- 
Belt engineer, working hand-in-hand with 
your Own engineers, consultants and builders 
of mill and process equipment, can help you 
solve your mechanization problems. 

For a conveyor system planned to your 
specific requirements, contact your nearest 
Link-Belt representative. 





LINK{@}BELT 


MATERIALS HANDLING, PROCESSING 
& POWER TRANSMISSION MACHINERY 


LINK-BELT COMPANY: Chicago 9, 
Indianapolis 6, Philadelphia 40, Cleve- 
land 15, Pittsburgh 13, Atlanta, Dallas 1, 
Houston 1, Minneapolis 5, San Francisco 
24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in principal cities. 12,418 
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Link-Belt V-top, 36-inch-wide heavy duty pallet conveyor at delivery end of 
continuous pickle line ahead of cold rolling mill, carrying 15-ton coils. Coils 
are carried on their sides without damage. 





Link-Belt double-strand roller chain conveyor carries 76-inch coils from hot- 
strip coiler. Down-tilter lowers coil to Waffle-Top Loader. Other Link-Belt 
equipment transfers coils gently from one conveyor to another. 





Where numerous turns are required or cooling space is limited, Link-Belt 
Car-Type Conveyors are best. Coil never leaves its car. Without rolling or 
scuffing of edges, coils go around corners, up and down inclines 
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Wear tests conducted so far indi- 
cate that such a surface has a wear- 
resisting ability of approximately 80 
per cent that of “undiluted” tungsten 
carbide-—and about 15 to 20 times 
that of the best chilled cast irons of 
43 to 67 Rockwell. Data on the latter 
comparison was obtained using an 
aluminum oxide dry abrasion test. 

The process of skin coating (1¢@ to 
4 in. thick skin) appears to be most 
suitable where it is desired to wear- 
proof parts for which the use of solid 
carbide sections is inconvenient. 

Although most suitable where high 
surface finish of the coating is not 
essential, a surface coated with tung- 
sten carbide in this manner can be 
ground or polished using conventional 
equipment as for solid tungsten car- 
bide parts. 


Several types of “binders” have 
been used to date in the experimental 
hard-surfacing-rods——including iron, 


nickel, and cobalt. No final determi- 
nation has been made as yet as to the 
class of application for which each 
type of binder is best suited. 





USE THE 


ENGINEERING MART 











Tet inte 
cot PLANT PROTECTION 


Revere Lighting is productive lighting — it guards against costly losses by protecting 
every area of your plant. Insure safe handling in Crane yards with Floods and 
Area Lights. Prevent theft and pilfering with adequate Fence Lighting. Protect late 
shift workers with plenty of light at entrance and parking lots. 





HIGH, MEDIUM, 


f 


LOW BAY REFLECTORS 


MASTER SWITCH 


A A redesigned master switch fea- 
turing a new cast-aluminum cover 
and up to five adjustable stops has 
been announced by the General Elec- 
tric Co.’s control department. 





For heavy-duty installations, the 
dustproof switch will find application 
on large materials handling equip- 
ment such as steel mill type cranes. 

The new aluminum cover offers 
good protection for the switch interior 
from dust, dirt, and accidental blows, 











according to G-E engineers. Weighing 
only one-third as much as the pre- 
viously used cast-iron cover, it is easy 
to remove for inspection and normal 
servicing of the switch interior. 

Adjustable stops on the switch 
provide for any combination of from 
one to five points of movement of the 
operating handle in either clockwise 
or counterclockwise direction. An 
open end wrench is the only tool re- 
quired to make this adjustment. 

Standard equipment includes a ball 
and rod handle, but four other types 
of operations are also available: ball 
and rod handle with off-position latch 
operated from a thumb lever on the 
handle; ball and rod handle with 
auxiliary electrical switch operated 
from a thumb lever on the handle; 
ball and rod handle with spring return 
mechanism built into the handle; and 
an under-lever mechanism. 

The new switch is fully interchange- 
able in size and mounting with former 
G-E types, and all wearing parts, 
such as contacts, springs, cams, ete. 
are the same, simplifying parts re- 
placement. 


Measuring 13-in. wide and 10-in. 
deep, it is approximately 14-in. high 
with the handle in a vertical position. 











Accurate Regulation of pressures on ma- 
chine tool, air and liquid lines is no problem 
with the Leslie AW Reducing Valve. 


Trouble Free Service is assured from this 














a 
Give crane bays and ship- 
ping floors effective illumi- 
300 to nation. Ruggedly construct- 
ed for rough service. 
1500 Superior, dust-shedding 
Watt qualities. Equipped with 
REVERE exclusive KEY 
psn COLLAR, permitting easy 
oo installation or removal of 
No. reflector. For use with 
3800 UW incandescent or mercury 


AREA LIGHTER 


Accommodates 300 - 500 Lights or 3-1500 

watt regular or 750 - 1000 Watt Floods. ¥ S\\ 
watt Bi-post Lamps. This 

low mounting unitis portic- ~N 

ularly effective for parking a ware 180° FRESNEL 

lots, entrance or yard areas 

where concentrated light- 7% LITERA- FLOOD FOR 

ing is desired. —_. TURE FENCE LIGHTING 


REVERE ELECTRIC 


lamps. 


HINGED POLES 


Available for 20, 24, and 
30 ft. mounting. Eliminates 
risky climbing. Does away 
with expensive servicing. 
Keep Floods clean at all 
times. Built to accom- 
modate up to 5-150 
to 500 Watt Cluster 








ME 





6036 Broadway 
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Chicago 40, Ill. 





_ Class AWG 
Reducing Valve 


fully self-contained, small, compact unit giving 
the following features: 


* CAST VIRGIN BRONZE BODY AND PARTS 

% OIL RESISTANT DIAPHRAGM AND VALVE 
INSERT 

w® CORROSION RESISTANT SPRING 

x INTERCHANGEABLE REPLACEMENT PARTS 

*% TOTALLY ENCLOSED—NO STUFFING BOXES 

® QUIET OPERATION 

* INLET PRESSURE RANGE 10-200 psi at 


# REDUCED PRESSURE RANGE 5-75 psi 


Class AWG is furnished with pressure gage 
at slight extra charge. 


Dimensions and capacity data are included 





ESTABLISHED 1900 


PRESSURE REDUCING VALVES ° 
FLOATLESS LEVEL CONTROL‘ ° 


TEMPERATURE 
AIR HORNS ° 


on Dwg 1223, available on request. 


\2 247 Grant Avenue, Lyndhurst, New Jersey 


PRESSURE CONTROLLERS 

PUMP GOVERNORS 
REGULATORS e SELF CLEANING STRAINERS 
STEAM WHISTLES 
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he right one for your needs 
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HOMESTEAD 
CAM-SEALD, 
QUARTER-TURN 
PLUG VALVES 


(non-lubricated, or pressure-gun 
lubricated, as desired) 


Available in metals for 
most valve needs; for pres- 
sures to 3,000 Ibs.; tem- 
peratures to 750° F. 





Straight-way— 


Four-way—Fldnged or Screw Ends 
Flanged or Screw Ends 
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HOMESTEAD 
LEVER-SEALD, 
QUARTER-TURN 
PLUG VALVES 


(non-lubricated, or pressure-gun 
lubricated, as desired) 
Made in combinations of 
metals and alloys to meet 
practically any service re- 
quirement; from 112" to 
10”; from vacuum to 1,500 

pounds. 





Straight-way— 
Flanged or Screw Ends 














HOMESTEAD - REISER 
SELF -SEALD 
LUBRICATED 

PLUG VALVES 


(100 ©% Port Area, or Venturi, 
as desired) 
Available in semi-steel; 
cast steel; sizes V2" to 12” 
for steam pressures to 150 
Ibs.; oil-water-gas to 200 
pounds. 





Straight-way— Straight-way— ' 
Screw or Flanged Ends Worm & Gear Operated Flow-Changer—Non-lubricated 














We are the only manufacturer who makes a// of the various types of plug 
valves used in industry ... LUBRICATED . .. NON-LUBRICATED .. . FULL 
PORT . . . VENTURI. We have no “‘leaders.’’ We make them all; therefore, 
we have no reason to ‘‘push” one type valve over another. Our only concern 
is to see that you get the right valve for your requirement. 

To help you keep this in mind the next time you need plug valves, we'd 
like to send you our catalog. Why not write for it today. 


Pape 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P.O. BOX 21 CORAOPOLIS, PA. 
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Book Keutews... 


A “Industrial Furnaces, Vol. I,” 
by W. Trinks has just been issued in 
a new and revised fourth edition, 
6 X 9 in., 526 pp, price $10.00. Publi- 
cation has been done by John Wiley 
& Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. The original edition 
covers all phases and problems of 
practical furnace design. The fourth 
edition brings the book up to date by 
including the latest scientific develop- 
ments which research has revealed on 
heat transfer and furnace design, and 
also includes the latest in present day 
practice. About 40 per cent of the 
third edition has been completely 
rewritten. There is perhaps no better 
book available for the steel plant com- 
bustion or furnace engineer. 

A ‘“‘NEMA Standards for Brushes 
for Electrical Machines, Publica- 
tion No. CB1-1951,” has just been 
issued by NEMA, 155 East 44th St., 
New York 17, N. Y. These standards 
have been approved both by NEMA 
and by the American Standards Asso- 
ciation, Ine. They 
graphite, electrographitic and metal- 
graphite brushes used in the electrical 


cover carbon, 
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Browning Mill Type Cranes are built in accordance with 
A. 1. S. E. specifications. They incorporate the types of 
motors and controls on which your mill or in- 
dustry has standardized. This flexibility adapts 
your VRB crane perfectly to your needs. Only 
the finest materials are employed. Browning 
heavy duty cranes meet the most rigid demands 
and satisfy the most critical users. Our design, 
placing plenty of strength wherever needed, is 
the outgrowth of 48 years’ experience in the build 


crane industry. 
Write fo: our Eulletin 


VICTOR R. BROWNING & COMPANY, Inc. 
BOX 309, WILLOUGHBY (CLEVELAND), OHIO 


Designers and Builders of Electr 
Cranes sts and Electric 
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MILL TYPE CRANES have 


Plenty of Strengith wrens 


STRENGTH IS NEEDED / 


7 oa 


manufacturing industry. Definitions, 
accompanied by illustrations, are in- 
cluded for the various types and 
classifications of brushes, brush con- 
nections and brush clips. The dimen- 
sions, tolerances and test procedures 
are given in some detail. ($1.50 per 
copy.) 


A ‘‘New Lessons in Arc Welding” 
was recently issued by the Lincoln 
Electric Co., 12818 Coit Rd., Cleve- 
land, Ohio, 312 pp, 54% X 8% in., 
price $1.00 in the United States. This 
book is a revision of the well known 
lessons in are welding which had 
previously appeared in three editions 
and consists of an enlargement of the 
previous book by the addition of a 
series of lessons which form the basis 
of instruction in the Lincoln Are 
Welding School. The lessons for both 
types of courses given in the Lincoln 
School, namely the basic course in the 
fundamentals of are welding and the 
advanced courses in alloy welding, 
sheet metal welding and pipe welding 
are included in the book. The book 
also includes a welding application 
supplement which gives new proced- 
ure data and supplementary informa- 
tion for the best ways to use welding. 








A ‘‘Magnetic Materials” by F. 
Brailsford, which was recently pub- 
lished in Great Britain may be ob- 
tained from John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. 
This book consists of 156 pages, 4 X 
61% in., price $1.50. This book forms 
one of a series of monographs on 
physical subjects published by 
Methuen & Co., Ltd., London, Eng- 
land. The book includes our present 
knowledge of magnetic materials in a 
relatively brief volume. It also in- 
cludes a number of applications used 
in industry. 


A ‘Theory of Perfectly Plastic 
Solids” by William Prager and 
Philip G. Hodge, Jr. has recently been 
issued by John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y., 
264 pp, 6 X 9 in., price $5.50. The 
book is not an exhaustive treatise on 
the general theory of plastics, but is 
the first to be written on an inter- 
mediate level on the theory of per- 
fectly plastic solids. The book is one 
in the Applied Mathematics Series 
published by John Wiley & Sons, Inc., 
and as such is primarily theoretical 
and mathematical. 
(Please turn to page 198) 
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(1) Electroplating of Steel 


Publication has been announced of a 
28-page illustrated booklet, “Four Good 
Steps Toward Better Electroplating on 
Steel,”” giving specific recommendations 
for effecting improvements in the average 
cycle for cleaning steel before electro- 
plating. The booklet lists in detail the 
benefits to be gained by: (1) precleaning 
more thoroughly—because the electro- 
cleaning tank operates more economically 
and more effectively when the heavy oils 
and greases are removed by precleaning; 
(2) rinsing more thoroughly—because in- 
adequate rinsing is the recognized cause 
of a large portion of plating difficulties; 
(3) using reverse current cleaning for all 
electrocleaning of steel—because it does a 
more thorough job of removing a variety 
of films that are unfavorable to the ad- 
hesion of electrodeposited metals; and (4) 
using an efficient electrocleaner that pro- 
vides high conductivity, superior smut 
removal, long solution life and other 
ae (F5867R1). Oakite Products, 

c. 


(2) Electric Contact Controllers 


A 16-page catalog is available illustrating 
and describing vane type electric contact 
control units used with ‘Electr-O-Vane” 
thermometers and pressure gauges, and 
with the ‘“ElectroniK” potentiometer, as 
well as those employed in the new 
“Pyr-O-Vane” and “'Protect-O-Vane” milli- 
voltmeters, to give snap-action on-off, two 
a or three position control. (8000). 

rown Instruments Division, Minneapolis- 
Honeywell Regulator Co. 


(3) Engineered Lighting 
A new catalog, 64 pages of pertinent 
information regarding specific lighting 
units designed and engineered for specific 
urposes, is ready for distribution. This 
ulletin contains 90 product illustrations, 
75 cross-sectional drawings and 59 candle- 
power distribution curves, giving detailed 
information on a total of 270 lighting units. 
Special emphasis is given to the descrip- 
tion, performance, application and instal- 
lation as well as to the dimensional data of 
this equipment. This catalog is an up-to- 
date reference book for the latest in 
lighting equipment. A combined engineer- 
ing data book and catalog, this publication 
is available upon request as a complete 
guide to all persons charged with the 
ee hes for better lighting. Holo- 
phane Co 


(4) Characteristics of 
Measuring Circuits 
A bulletin is available that discusses the 
characteristics of the measuring circuits 
used in the “ElectroniK” potentiometer. It 
is the second of a series for the benefit of 
those who wish to apply and utilize this 
versatile instrument to unique or special- 
ized measurements frequently encountered 
in scientific and technical investigations. 
(B15-13). Brown Instruments Division, 
Minneapolis-Honeywell Regulator Co. 
(5) Cost Cutting 
Materials Handling 
A 24-page booklet titled ‘The How Book 
of Cost Cutting Materials Handling” is now 
available. A revised edition of a previous 
booklet printed in 1947, the “How Book’’ 


was prepared under the guidance of 
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without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 
involved who will send the bulle- 
tins to you. 











Dr. V. S. Karabasz, Professor of Industria] 
Management, Wharton School, University 
of Pennsylvania. A large portion of the 
“How Book” is concerned with basic back- 
ground material covering types of skids, 
pallets and other industrial handling tools. 
Most of the balance covers a comprehen- 
sive plan for evaluating present handling 
methods through an engineering analysis 
much like a time and motion study. En- 
closed in the book are several charts and 
summary sheets for making a materials 
handling analysis. More sheets are avail- 
able. (P-902 Rev). Yale & Towne Manu- 
facturing Co 


(6) Fusion Welding of Nickel 


A new, 44-page booklet on the fusion 
welding of nickel and the high nickel 
alloys has just been published. It contains 
44 pages and includes more than 30 tables 

almost 50 drawings and photographic 
illustrations. A complete technical treatise 
on the subject, it covers various forms of 
electric arc welding as well as gas welding. 
There are over 20 chapters and sections 
covering, in addition to detailed welding 
instructions, such information of import- 
ance to production and welding engineers 
as the boiler code of the American Society 
of Mechanical Engineers, pickling, testing 
and inspection safety methods and asso- 
ciated topics. (Technical Bulletin T-2). 
International Nickel Co. 


(7) Engineering Properties 
of “Ni-Resist”’ 
A 36-page bulletin describing eight 
types of austenitic nickel alloy cast irons 
at offer unique combinations of prop- 
erties is A Applications and com- 
aes ga service data in many industrial 
ields are presented to prove its utility in 
withstanding corrosion, heat, wear and 
low temperature. High or low controlled 
expansion, magnetic or non-magnetic 
properties and resistance to thermal! shock 
add variety to its usefulness. A reference 
booklet, it is well illustrated with photo- 
graphs, tables of properties and corrosion 
data on nearly 400 conditions. (EZ). Inter- 
national Nickel Co., Inc. 


(8) Metallic Rectifiers 


A new booklet on metallic rectifier 
power conversion units has been announc- 
ed as available. The bulletin describes the 
features of the equipment, its application 
and operation. It is illustrated with photo- 
graphs, line drawings and charts showing 
efficiency and regulation curves for the 
various sized units. A specification guide 
for General Electric d-c power supplies 
and exciters is also included, as well as 
complete rating charts and dimensions. 


(GEA 5658). General Electric Co 


(9) Synchronous Motors 


Standard construction features of low 
speed, coupled-type, pedestal-bearing syn- 
chronous motors are described in a new 
bulletin just released. The features de- 
scribed are available in these pedestal- 
bearing synchronous motors in ratings 
approximately 100 hp and larger at speeds 
of 450 rpm or less. Motors of 1.0 power 
factor or 0.8 or better leading power factor 
are available. (05B7648). Allis-Chalmers 
Manufacturing Co. 


(10) Cast Alloy Tools 


Machinists, metallurgists, and tool de- 
signers will find much useful data on cast 
alloy metal-cutting tools in a new 44-page 
tool manual and catalog just published. 
The booklet describes four different grades 
of cast cutting tool alloys. It gives the 
physical, mechanical, and chemical prop- 
erties of these alloys to help in selecting 
the right tool alloy for various cutting 
operations. A brief general description of 
chip formation and tool design, and their 
effects on tool life, is also included. Among 
the 80 illustrations and tables in the 
booklet are tables giving proper cutting 
angles, speeds, feeds, and depths of cut for 
turning, boring, and milling. Cutting 
speeds are based on the relative machina- 
bility of various commonly machined ma- 
terials. One table gives ratings for over 
60 alloys and alloy steels. Methods for 
grinding tools and brazing tipped tools are 
also discussed (F-7883). Haynes Stellite 
Co., a Division of Union Carbide and Car- 
bon Corp. 


(11) Flow Signal Transmitter 


The Hagan flow signal transmitter, 
recently announced, is described in a new 
bulletin. This pneumatically operated 
pressure-differential measuring unit trans- 
mits proportional signals to remote record- 
ing or indicating instruments, or to auto- 
matic control elements. The signals may 
be linear with flow or linear with pressure 
differential. Diagrams in the bulletin illus- 
trate seven suggested uses of the trans- 
mitter in measurement of flow, liquid fuel, 
liquid level, and absolute pressure. Flow 
applications include measurement of steam 
output from a boiler, superheater or 
evaporator; of feedwater flow to a boiler; 
of liquid flow through pump units; and 
of gas, vapor or liquid flow in process 
systems. A cutaway drawing in color 
illustrates the principles of operation. Other 
plates show the various types of differential 
measuring elements and illustrate the use 
of a dead weight checking attachment for 
reference calibration of the transmitter 
under full static pressure. (2551). Hagan 
Corp. 
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(12) Magnets 


A 12-page catalog briefly describing an 
entire line of magnetic separators and 
lifting magnets has just been released. The 
illustrated bulletin tells which magnets to 
use to remove iron from wet or dry ma- 
terials carried on conveyor belts, as well 
as from chutes, ducts, etc. Units for 
magnetic concentration and purification, 
heavy media recovery and materials han- 
dling are also completely described. Bulle- 
tin serves as a guide to the selection of a 
magnet from the application standpoint. 
(C-5000-B). Dings Magnetic Separator Co. 


(13) Industrial Trucks 


Just released is a new condensed general 
catalog on industrial trucks. The 12-page, 
2-color brochure is divided into four 
sections covering high lift and low lift 
platform trucks, fork trucks and mobile 
cranes. It lists capacities and dimensional 
specifications on each class of truck 
manufactured by the company, and gives 
a brief description of major construction 
features. Several materials handling ideas 
are also presented in picture form. Elwell- 
Parker Electric Co. 


(14) Crane Cab Conditioners 


A 16-page bulletin is available that con- 
tains a description of the features of design 
found only in ‘“Aire-Rectifiers’’; tempera- 
ture tables and recommended sizes of 
conditioning units for all ambient tempera- 
tures found in mill and foundry. It tells how 
crane cab conditioning differs from general 
air conditioning; how to determine whether 
the machines offered have required 
capacity to handle the heat load expected; 
and the three models of ‘‘Aire-Rectifiers."’ 
Lintern Corp. 


(1S) Servicing ‘“‘Sulphated”’ 
Batteries 


Data sheets are available telling how to 
return to full service motive power storage 
batteries which have lost capacity due to 
“sulphation.”’ Sulphation is the formation 
of lead sulphate on the positive and 
negative plates due to continued under- 
charging while in use, or prolonged idle- 
ness without charge. The sheets give 6 
causes of sulphation and detail 11 steps to 
follow to restore batteries having various 
degrees of sulphation—from early develop- 
ment stages to the point where the battery 
must be scrapped. Gould-National Bat- 
teries, Inc. 


(16) Plugs and Receptacles 


A new bulletin is available on a circuit 
breaking series of plugs and receptacles, 
trade name ‘‘QuelArc.” This bulletin de- 
scribes in detail and illustrates all the 
unique safety and durability construction 
features of these heavy duty connectors for 
portable electrical equipment from 20 to 
200 ampere ratings. Sizes and styles are 
tabulated for easy reference and specifica- 
tion. Typical circuit diagrams are included. 
(602). Pyle-National Co. 


(17) Digest of Motor Controls 


Just released is a new edition of ‘‘Con- 
trolog,”” a digest of motor controls. This 
88-page illustrated book contains essential 
information on the complete line of a-c and 
d-c motor starters, motor control centers, 
contactors, relays and other accessories. 
Included are open and closed views of the 
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more popular items, general soontaions, 
applications, enclosures, outline dimen 
sions, catalog numbers and list prices. The 
contents of the book are arranged for con- 
venience and speed in referring to desired 
information. A numerical index on page 1, 
correlated to a marginal indexing system 
on each page, further simplifies the locat- 
ing of any specific item among the thou- 
sands of models covered in this handy 
reference book. Clark Controller Co. 


(18) Caustic Soda 


Just issued is a new caustic soda bulletin 
prepared for all users of this important 
basic chemical. Divided into four sections 
under tabbed headings, the booklet pro- 
vides handy reference for particular prob- 
lems on purchasing, handling and storage, 
equipment design and technical data. 
Purchasing departments will find the com- 
parison of various forms of caustic soda 
and the evaluation of shipping and order- 
ing points helpful in selecting the form of 
this chemical most economical for use at 
their plants. The section on equipment 
design has been especially prepared to 
deal with the problems engineering, 
construction and maintenance personnel. 
Charts and tables showing freezing point, 
specific gravity at various temperatures, 
NaOH content and density and other 
properties of caustic soda have been 
designed to give technicians and chemists 
readily-available answers to their particular 
questions. A separate leaflet covering 
instructions for safe handling of caustic 
soda tank cars is inserted in the flyleaf of 
the main bulletin. Detailed instructions for 
steaming and unloading 50 per cent and 
72 per cent caustic soda, as well as general 
information and personal precautions are 
included. (H-570). Pennsylvania Salt 
Manufacturing Co. 


(19) Push-Lock Plugs 


A bulletin is available that illustrates 
and describes push-lock type plugs for 
portable feeder cables to welding ma- 
chines. Specially designed for welding 
needs these plugs are reported to be 
easily engaged yet almost impossible to 
disconnect accidentally. Molded as one- 
piece neoprene rubber units they are 
available molded-to-cable lengths of cus- 
tomers specifications or in the newly 
developed attachable type. According to 
the manufacturer they won't crack or 
shatter and can’t become out-of-round. 
(SM-2). Joy Manufacturing Co., Electrical 
Connector Division. 


(20) Tensiometer Announced 


A new 8-page, two-color bulletin on the 
G-E tensiometer, a device for continuous 
tension indication of cold-rolled strip in 
steel, brass, and aluminum mills, has been 
announced as available. Illustrated with 
photographs and diagrams, the new 
bulletin describes the mechanical and 
electrical operation of the tensiometer, its 
possible applications, and recommended 
auxiliary equipment. (GEA-5512). General 
Electric Co. 


(21) Solenoid Valves 


A new catalog describes solenoid valves 
for dependable shut-off on oil pressures up 
to 300 psi heavy grades as well as light 
fuel oils, oil temperatures up to 250 F and 
both UL and FM approval. A rotating cam 
feature provides a shearing and wiping 
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action to clear away any ee particles 
in the oil and ensure shut-off of oil without 
leakage. (710). Hauck Manufacturing Co. 


(22) Heat-Setting Cement 
A bulletin describing “Vega Bond,” a 


super-duty silica cement for use in laying 
silica refractories, has been published. 
This heat-setting cement corresponds in 
refractoriness and in chemical and physical 
properties with the best silica brick, and 
is recommended for poured or trammeled 
joints. The cement does not soften in 
service, even at a temperature as high as 
3000 F. In addition to descriptive material, 
the bulletin includes a series of photo- 
graphs which show the results of com- 
parison tests between “Vega Bond” and 
other silica cements. Among the properties 
illustrated are comparative effects of heat 
treatment, refractoriness, trowelling and 
settling. Harbison-Walker Refractories Co. 


(23) Industrial Truck 


Maintenance 


The “Care and Maintenance of Indus- 
trial Trucks,’ important in protecting your 
investment and assuring continuity of 
service, is the subject of a manual just 
published. In the interest of more efficient, 
more continuous and more economical 
service from industrial trucks, this 16-page 
bulletin contains 5] illustrations of the 
steps to be taken in preventive mainte- 
nance and annual check-ups. Because of 
the high current labor rate and the 
scarcity of good skilled labor, major over- 
haul jobs should be kept to a minimum. 
With the mounting costs of essential wear- 
ing items, these materials should be con- 
served as much as possible. It is just plain 
common sense to make the substantial 
savings that truck preventive maintenance 
affords and this manual tells how. Baker 
— Truck division of Baker-Raulang 


(24) Pickling and Plating 


A new volume of “Heiline News'’{has 
just been published and is available for 
circulation to interested parties within the 
steel industry. Photographs and descrip- 
tions in the current issue relate directly to 
acid-proof equipment used in pickling and 
plating operations as carried on in a steel 
or wire mill. These photographs portray 
very completely the facilities of this com- 
pany for fabrication and lining of acid- 
proof equipment as well as the varied 
applications of Heil steam jet agitators. 
— III, No. 2). Heil Process Equipment 

rp. 


(25) Reciprocating Pump 


Just released is a data sheet 67-A, 
describing the new Aldrich 6-in. stroke 
direct flow pump series. The 8-page bulle- 
tin gives full details of design and con- 
struction including dimension and sec- 
tional drawings, performance data and 
pump specifications. These 6-in. stroke 
direct flow pumps can be used on descaling 
systems and hydraulic systems in the steel 
industry. (67-A). Aldrich Pump Co. 


(26) Foundation Construction 


A booklet is available describing the 
Franki displacement caisson method of 
foundation construction. The booklet tells 
why this method is the safest and most 
economical way to build foundations. 
Franki Foundation Co. 
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(27) Blowers and Compressors 


A bulletin is available describing cen- 
trifugal blowers and compressors. The 
types described are multistage; single stage, 
end suction and single stage double suc- 
tion. The information in the bulletin is 
arranged in four major sections, including 
application data, design and construction, 
drives, and engineering data. This book is 
quite complete and should be in the hands 
of all users of centrifugal blowers and com- 
— (0500). De Laval Steam Turbine 

oO. 


(28) Synclinal Filter 


A bulletin is available on the Marvel 
synclinal filter, which is a sump type liquid 
filter. This bulletin tells how this filter keeps 
hydraulically equipped machines operat- 
ing with clean oil. Included in this bulletin 
is engineering data on the various type 
filters, as well as charts and dimensions 
pertinent to their use. (105). Marvel Engi- 
neering Co. 


(29) Coal Preparation Plants 


A booklet is available describing the 
facilities of a company that builds coal 
preparation plants. This firm has been in 
the coal and railroad field for many years, 
and is now expanding to include the steel 
industry field. The booklet shows various 
installations made by this company and 
gives some background information to 
confirm it. Roberts and Schaefer Co. 


(30) The Silicone Story 


A booklet is available telling the story 
of silicones, the most promising group of 
chemical products introduced to industry 
in many years. What they are, what they 
can do and have done, and how you may 
profit through the use of silicones is told 
in this book in terms of silicone’s four basic 
properties. Chemical Dept., General Elec- 
tric Co. 


(31) Long Flame Burners 


A new booklet is available describing 
small opeaty: long flame burners for gas, 
for oil, and for gas and oil. The bulletin 
describes the principle of operation of these 
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burners and also includes information on 

the various types of burners for various 

applications. It is complete with charts and 

—— (1220). Bloom Engineering 
., Inc. 


(32) Steel Mill Rolls 


A booklet is available describing how 
Ohio Steel Foundry Co. manufactures rolls 
and other structural shapes. The booklet 
was prepared after a life-long purchaser of 
rolls visited this plant and showed aston- 
ishment at the involved production pro- 
cedure in making what he had always 
thought of as ‘just cylindrical pieces of 
steel or iron.” He soon learned that if rolls 
are to stand the gaff, they must be more 
than that. The new booklet tells how a 
team of specialists, working as a closely 
knit unit, and not as individuals, supervises 
and directs the complicated production of 
rolls. The continued vigilance of this 
coordinated talent brings you better rolls 
faster. At Ohio Steel, this is called inte- 
grated process control. It is a book that 
should interest all users of steel mill rolls. 
(451-R). Ohio Steel Foundry Co. 


(33) Electric Brush Holders 


A book is available describing the Flower 
brush holder. The book tells how brush 
holders, an integral part of electrical equip- 
ment, is well designed to provide long life 
and low maintenance cost. The long life 
is built into the unit by the use of wrought 
“Everdur”’ or brass in making boxes of 
Flower brush holders. The toughness and 
denseness of this material resists vibration 
and wear and causes the accurate dimen- 
sions of the box interiors to persist for long 
periods of time. Every electrical depart- 
ment should have a copy of this very com- 
plete book on electric brush holders. 
D. B. Flower Manufacturing Co. 


(34) Mill Accessory Equipment 


A 52-page booklet on mill accessory 
equipment is being prepared and will soon 
be published. You can reserve your copy 
of this booklet now by indicating your 
desire on the postal card below. This new 
booklet will describe a complete range of 
mill accessory equipment for steel, brass 
and aluminum mills. E. W. Bliss Co. 
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(35) Gear and Bearing Lubrica- 
tion 

Two booklets are available to you. The 
first describes ‘‘Macoma” oils for enclosed 
gears. It tells how these oils solve the 
problem of extreme pressure lubrication 
with seven advantages. The second booklet 
describes ‘“‘Alvania’’ EP grease for grease 
lubricated bearings. It tells how this grease 
serves all grease applications in the ma- 
jority of plants. In rolling operations, for 
example, mill operators report that this 
grease film just won't be ruptured, regard- 
less of shock rolling load. Shell Oil Co. 


(36) Air Catalog 


Just published is a 16-page, condensed 
catalog describing equipment for air con- 
ditioning, for air handling, and for air 
cleaning. Under air conditioning equip- 
ment will be found: unit air conditioners, 
unit heaters, hermetically sealed com- 
pressors, and condensers and water cool- 
ers. What the equipment consists of, its 
features, and its specifications are included. 
The air handling apparatus section in- 
cludes: ventilating ipment, air condi- 
tioning equipment, heating equipment, 
general purpose and industrial fans, and 
heavy duty and mechanical draft fans. 
Specifications and capacity data are in 
considerable detail. The third and final 
section—the electronic air cleaning equip- 
ment section—includes: Precipitron—prin- 
ciple of operation, home air cleaners, 
horizontal air cleaner, vertical air cleaner, 
and oil mist control unit. The how-it-works 
and how-to-use-it information is in usable 
form. (B-5164). Sturtevant Division, West- 
inghouse Electric Corp. 


(37) Visual Planning 


A new 80-page catalog on visual plan- 
ning is available. This catalog contains the 
“Whys” of 3-dimensional planning, ex- 
plains the functions and advantages of such 
planning in full detail, outlines and illus- 
trates the ‘“‘Repro-Templet’’ system of pro- 
ducing reproduction prints. In addition, it 
has an itemized list of over 6000 standard 
stock items—machine-tools, material-han- 
dling equipment, shop equipment, and of- 
fice-planning equipment. Visual Planning 
Equipment Co. 
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PUBLICATIONS CURRENTLY OFFERED by Iron and Steel Engineer Advertisers 
| ITEM COMPANY BULLETIN DESCRIPTION 

SD A Fe Se ee Ga 6 cc ccececesccctesosceecese BULLETIN SO. ..cccccs Gives complete information on couplings. 

Sl] AMERICAN CHEMICAL PAINT CO... wc ccccccccccccccccccccccccccccccccccccccccces Descriptive folder available on Rodine pickling acid 
inhibitors. 

SP ns oe aus ened ebedeneeeuewene@ns BULLETIN 15-D.......Gives details on Bailey boiler controls. 

SS BEAORE ENGINEERING CD. UNG. « cccccccccccccccccvcccccccccsescececcescesescece Full details and operating data on blast furnace stove 
burners. 

FS 6 0b dike deed eeshNeededneedh oasdcdunneseccseeeks BULLETIN PB1237..... Gives information on Bristol's free-vane electronic pyrom- 
eter controllers. 

S& Beowrnsees AND OD... INC... VICTOR B.. cccccccsvcecececs BULLETIN “EH ...cces Describes Browning mill type cranes. 

ee Se Ee Gs ek cs ecb wavacsccéaccecuraerenheseeeds 10426En0 NSS CbOSNE HOE ON Information available on combustion control for indus- 

. try. 
57 DE LAVAL STEAM TURBINE CO... .ccccccccccccccccceee- MANUAL G-WBV...... Contains complete selection data, hp rating tables and 
outline drawings to select the right reducer for your 
application. 
58 DIAMOND POWER SPECIALTY CORP... ........0600000000. BULLETIN 1025E......Gives complete information on the Utiliscope. 
59 ELECTRIC CONTROLLER AND MFG. CO.........cceeeee: BULLETIN 900........ Gives data on EC&M lifting magnets. 
GO TET, PUMA CDs ce ccccccccvccccccccccecccecceesese BULLETIN 461-DP..... Contains information on defense production furnaces. 
ee lt Ee APTI TTI TTT Tt Tee BULLETIN 2-200....... Tells about custom-engineered a-c and d-c motors and 
generators, induction motors, battery chargers, fre- 
quency changers. 
Gy | ees ee Oe GI oo che eke secccenececuseesesesucssecees Illustrated folder obtainable on Keystone electrical prod- 
ucts. 
Es oa nasi ec eckbracunssacanescsensbaseuceeveche BULLETIN 60......... Illustrative diagrams and installation data available on 
the Farval spray valve. 
' 0 Ges SE, Gs wd devecdccakies e80060ése800see0ee8 BULLETIN GEA-5408. . Explains G-E crane drives. 
Ce ee er En Soin bo cheb ededeccscccedeseneercccocecoccecnseascebedoetsevesnteeses Pamphlet available on Gulf rust preventives. 
| SO PS CIE oo oe chicccdonvecesecdcccsesecencens BULLETIN C-42....... Describes P&H mill type cranes. 

GF Fe GSE 66 oe cc ccenscereveccceccneceseesoocesesccecveces BULLETIN 49-750...... Gives information on heat treating furnaces. 

BULLETIN 49-605...... Describes boiler furnaces. 

68 KOPPERS CO., IN¢ Pe ae ee ee SOE ec 5 ch towdsnusnceeded0ceneeaeesenese Fast’s catalog available giving detailed descriptions, 
} engineering drawings and photographs. 

Se ee re Oy Bits oe es cer ccccececcccsssecctnseessé FOLDER F7993........ Tells how a new metal cleaner removes oil and rust in 
one operation. 

SP CE ak cob eb cnn ceecscsecserrnccdecessaccsceesesese BULLETIN IS-1053..... Gives the facts on Okonite wires and cables. 

Ch Ts WU Ey Bre occ c ck bcosenccsececceoessoccceccees BULLETIN 109........ Describes Pacific’s precision built pumps. | 

72 PITTSBURGH LECTROMELT FURNACE CORP............ CASAS Bec ccccccces Gives the whole story on what Lectromelt can do for 
production. | 

Se es ee Se NES Cee 0 6 60 40.4.666000065006.000600000606006000600004 Catalog obtainable on flexible couplings 

74 POST-GLOVER ELECTRIC COQ... cccccccccccccccccccccccee BULLETIN 500........ Gives complete data on Post-Glover nonbreakable steel 
| grid resistors. 

Se Fe Rs Gia 0.5 6 chin snthadeasenecesaccesecsceseees BULLETIN 1150....... Tells about Pyle-National’s safety switches and circuit 
breakers. 

| TO DT MOUs Beira on bec cvcccccnccoscessecncecssccenssesesesccesesecceeee Bulletin gives complete specifications and operating data 
| on Stearns lifting magnets. 

Ce ee ee ee GI oe co ccc cccccscctcesccsvescceceseceseeecceouces Bulletin available on *“Tide Water Associated Lubricania.”’ 
| Te Te ig he Bile e 6.0 6 666 5 086.060.000.080 0600'06000064-00606050060642 06 8eb00 800 cee RCOES Descriptive folder and engineering data available on the 
Wachs pipe saw. 

Fe ee I: HEN 6.0 6.66.6 6 on cr wn 66 48604050060400 000 6000866400006008d0004 Bulletins obtainable giving full information on the com- 
plete line of Wagner motors. 

| ee an oa eee eenaen eae ees be bebnss dese bendndsseeneuceues Folder available explaining coupling features which give 
added insurance against coupling failure. 

CR We er MOB s Ces ce cccccceccecccecssecs BOOKLET B-4730...... Gives the facts on Westinghouse Series 600 mill motor. 

Ce ee ee re tee Ge 06.6 ccbccceccccccccccceccceceseeecscecs Catalog available on Yale worksaver trucks. 

ee Ns 66 5.0 6 nclecenwedd isp 56 n606eSdbedenternddeees caused ertebecebescnesécuceen 86-page illustrated book on cold roll forming is available. 

S64 YORK ENGINEERING AND CONSTRUCTION COocccccccccccccccsccccccccccccccecs Circular available on greater efficiency in plant con- 
struction and engineering. 
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SLAB TURNING GANTRIES 


When your Slab Turning Gantries are ‘‘Shaw- 
Box,’’ they are simple and sturdy in construction, 
ruggedly built, and operate at extremely low 
cost. They include exclusive features that insure 
complete dependability, and trouble-free per- 
formance under the most severe conditions. 


Outstanding mechanical advantages include a 
ratchet device that disengages the hoisting 
mechanism if load is carelessly handled. The 
possibility of raising trolley off the bridge when 
engaging loads is eliminated. Rams may be 


removed without disturbing the operating mecha- 
nism. Roller guides prevent mast swing, and 
guide the rams. 


Slab Turning Gantries and Cranes have long been 
a ‘‘Shaw-Box”’ specialty. Tough ‘‘Shaw-Box’"’ Slab 
Turning Cranes and Gantries are regularly setting 
new records for efficient, economical plate han- 
dling with minimum maintenance. In each of 
them, skilled craftsmanship, long experience and 
fine engineering are combined to produce basic 
value — steel mill cranes at prices that are right! 


Be sure to send all your inquiries for Steel Mill 


Cranes and Soaking Pit Carriages to ‘‘Shaw-Box." 





MAXWELL 





Ke. 








MANNING, MAXWELL & MOORE, INC. 


SHAW-BOX CRANE & HOIST DIVISION 


MUSKEGON, MICHIGAN 


Builders of ‘‘Shaw-Box"’ Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting 


specialties. Makers of ‘Ashcroft’ Gauges, 


‘Hancock’ Valves, ‘Consolidated’ Safety 


and Relief Valves, and ‘American’ Industrial Instruments. 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 


193 














séctive 


WILLIAM B. BAKER 
Designer and Checker 
American Steel & Wire Co. 
Cleveland, Ohio 


SIGVALD L. BERG 
Test Engineer 
United States Steel Co. 
Gary Works 
Gary, Ind. 


KARL L. BLIERAU 
Design Engineer 
United States Steel Co. 
Pittsburgh, Pa. 


JOHN F. BROWNLEE 
Su pe rintendent Production Planning 
Fairless Works 
United States Steel Co. 
Pittsburgh, Pa. 


R. J. CARLETON, JR. 
Project Engineer 
Republic Steel Corp. 
Cleveland, Ohio 


ROGER COIC 
Engineer 
Forges de la Providence 


Rehon (Meurthe et Moselle), France 
CESARE DEFRANCESCHINI 


Doctor in Mechanical Engineering 
Societe Cornigliano 
Genova-Cornigliano, Italy 


F. B. GEORGE 
Works Development Manager 
Consett Iron Co., Ltd. 
Consett, County Durham, England 


W. B. KEIRN 
Superintendent 
: old Rolling and Tin Plate Mills 
Kaiser Stee IC orp. 
Fontana, California 


VINCENT A. KNIPE 
Combustion Engineer 
Bethlehem Steel Co. 
Bethlehem, Pa. 


REGIS L. KUNZ 
Senior Industrial Engineer 
National Tube Co. 
National Works 
McKeesport, Pa. 


GUENTER NOVY 
Erection Supervisor for Mills 
United Austrian lron & Steel Corp. 
Linz, Austria 


SERGIO PEREZ 
{ssistant Superintendent Roll Department 
Cc Jompania de Acero del Pacifico, S. 
‘aleahuano, Chile, South America 


HENRY W. RITTER 
Foreman, Blast Furnace Department 
Republic Steel Corp. 
Warren, Ohio 


GEORGE W. SEANOR 
= de r 
American Steel & Wire Co. 
Cleveland, Ohio 


MELVIN M. SHAULIS 
Superintendent 
Bloomer Intermediate and Round Mills 
Youngstown Sheet & Tube Co. 
Brier Hill Works 
Youngstown, Ohio 


ADAM MONROE STEEVER 
General supe rintendent 
Columbia Tool Steel Co. 
Chicago Heights, Ill. 


RAUL VIGNOLA 
Assistant Chief Engineer 
Compania de Acero del Pacifico, S. A. 
Taleahuano, Chile, South America 


EDWARD W. WALKER 
Supervisor Drafting 
United States Steel Co. 
Pittsburgh, Pa. 


CLARENCE F. WILI 
Rolling Mill Develop ment Engineer 
Globe Steel Tubes Co. 
Milwaukee, Wis. 


A. BISHOP 
Research Associate 
United States Steel Co. 
Pittsburgh, Pa. 


RICHARD D. BYROM 
Safety Inspector 
Steel Division, Rouge Plant 
Ford Motor Co. 
Dearborn, Mich, 





HUGH H. CAMPBELL 


Turn Foreman—14 In. Merchant Mill 
Inland Steel Co. 
Indiana Harbor, Ind. 


J. E. FOLDESSY 
Superintendent 
Maintenance Rolling Division 
United States Steel Co. 
Morrisville, Pa 


E. E. GRANT 
Mainte nance Foreman 
Fairfield Works 
Tennessee Coal, Iron & Railroad Co. 
Fairfield, Ala. 


CLIFFORD C. HOLTGREN 
General Supervisor 
Electrical Engineering 
United States Steel Co. 
Chicago Ill. 


DONALD A. JONES 
Roll Designer 
United States Steel Co. 
Duquesne Works 
Duquesne, Pa. 


CHARLES J. KOOPMAN 
Wireman—First Class 
Great Lakes Steel Corp. 


Ecorse, Mich. 


E. M. McCRAY 
Chief Electrician 
Tennessee Coal, Iron & Railroad Co. 
By-Product Coke Works 
Fairfield, A 


WILLIAM B. MINFORD 
Superintendent Maintenance Shops 
United States Steel Co. 

Clairton Works 
Clairton, Pa. 


ISADORE MOSKOWITZ 
Assistant Electrical Engineer 
Bethlehem Steel Co. 
Sparrows Point, Md. 


JOHN FRANCIS PADISH 


Electrical Foreman 
United States Steel Co. 
Gary, Ind. 


EDWARD T. PARKER 
{ssistant Maintenance Foreman 
Tennessee Coal, Lron & Railroad Co 
Fairfield, Ala. 


JOHN A. PAUGH, JR 


Safety Inspector 
Steel Division 

Ford Motor Co. 
Dearborn, Mich. 


RALPH GOUGH RIVOIR 
engineer 
United States Steel Co. 
Pittsburgh, Pa. 


JOHN B. SIEKKINEN 
Senor Safety Ins pe tor 
Steel Division, Rouge Plant 
Ford Motor Co. 

Dearborn, Mich. 


EARL E. SMITH 
am Draftsman 
lennessee Coal, Iron & Railroad Co. 
Fairfield, Ala. 


DOUGLAS P. TRACY 
issistant Superintendent 
Seamless Hot Mills 
Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


NORMAN W. TREPANIER 
Project Engineer 
Ford Motor Company 
Plant Engineering “S” Bldg., R/F 
Dearborn, Mich. 


RUSSELL A. WEST 
Design Engineer 
Lukens Steel Co. 
Coatesville, Pa. 


D. F. YOUNG 
General Supervisor—Power and Fuel 
United States Steel Co. 
Irvin Works 


Dravosburg, Pa. 


ANDREW AGNEW, JR. 
{ssistant to Assistant Managing Director 
Messrs. Richard Thomas & Baldwins, Ltd. 
Glamorganshire, South Wales, Great Britain 


JOSEPH F. ALLEN 
Acting Plant Engineer and Assistan! to F wtory 
Manager 
Cameron Iron Works, Inc. 
Houston, Texas 








embers AISE 


JOHN C. ANDERSON 
Superintendent Blast Furnaces 
Great Lakes Steel Corp. 
Ecorse, Mich. 


DAVID I. ASPELL 
Construction and Control Coordinator 
United States Steel Co. 
Pittsburgh, Pa. 


DAVID A. BARKER 
Mechanical Foreman 
Lackawanna Plant 
Bethlehem Steel Co. 
Lackawanna, N. Y. 


ETHAN A. BERRY 
Superintendent Machining, Forging and Gvrind- 
ing 
Lukens Steel Co. 
Coatesville, Pa. 


G r-*? E N. BOSNAK 
Chief Estimator 
Jones & Laughlin Steel Corp. 
Cleveland, Ohio 


WILBERT BOTT 
Chief Field Engineer 
Republic Steel Corp. 
Buffalo, N. Y. 


GARRETT M. BURT 
Electrical Superintendent 
Pacific States Steel Corp. 
Niles, Cahf. 


EUGENE SAN ROCCO CICCHETTI 
Engineer of Construction 
United States Steel Co. 
Pittsburgh, Pa. 


JOSEPH C. FALOON, JR. 
Unit Superrisor— Production Engineering 
Steel Division 
Ford Motor Co. 
Dearborn, Mich. 


NELSON C. GEORGE 
Research and Devzlopment Metallurgist 
Gary Sheet and Tin Mill 
United States Steel Co. 
Gary Ind. 


FRANKLIN T. HICKENLOOPER 
issistant General Foreman 
Maintenance—Slab and Plate Mills 
Geneva Plant 
Geneva Steel Co. 
Geneva, Utah 


NOBUO KAGIWADA 
Chief Engineer—Chief Steel Production Depart- 
ment 
Muroran Works 
Js apan Stee | Works 
Chuo-ku, Tokyo, Japan 


CHARLES A. KERR 
Construction Engineer 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa 


GEORGE E. MANN, JR. 
General Practiceman 
Tennessee Coal, Iron & Railroad Co 
Fairfield, Ala. 


DALE S. MILLER 
{ssistant Superintendent 
Rolling Division—Tin Mill 
Kaiser Steel Corp. 
Fontana, Calif. 


LORELEY SPENCER MOBLEY 
Draftsman 
Republic Steel Corp. 
Warren, Ohio 


WILLIAM A, PEARSON 
Superintendent Blooming Mill 
Harrisburg Steel Corp. 
Harrisburg, Pa. 


JOHN EDWIN PECKET 
Superintendent Flanging Department 
Lukens Steel Co. 

Coatesville, Pa. 


FRANK O. PHILLIPS 
Division Superintendent of Maintenance 
Duquesne Works 
United States Steel Co, 
Duquesne, Pa. 

THOMAS C. PRATT 
Construction Project Superintenden 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa 

WILLIAM H. REES 
Continuous Pickling Turn Foreman 
Inland Steel Co. 
Indiana Harbor, Ind. 


GLEN H. RICHMOND 
General Foreman 
Blast Furnaces 
Republic Steel Corp. 
Buffalo, N. Y. 




















THOMAS G. RODERICK 
Chief Industrial Enginee r 
Steel and Tube Division 
Timken Roller Bearing Co. 
Canton, Ohio 


CARROLL L. ROWLEY 
Assistant Superintendent 
Coke Plant 
Great Lakes Steel Corp. 
Ecorse, Detroit, Mich. 


HERMAN SANDBERG 
Superintendent Mechanical Department 
Cleveland District 
Republic Steel Corp. 
Cleveland, Ohio 


R. H. SAUER 
Construction Engineer 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


H. N. SCHUMACHER 
Su perinte ndent 
Cold Strip Mill 
Inland Steel Co. 
East Chicago, Ind. 


JOHN R. SLATER 
Engineer in Training 
Steel Company of Canada, Ltd 
Hamilton, Ontario, Canada 


J. A. SNYDER 
Project Engineer 
Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. 


rHOMAS H. TOOKE 
issistant Master Mechanic 
Strip Mill 
Bethlehem Steel Co. 
Lackawanna, N. Y. 


G. E. WILLEY 
{cting Division Superintendent of Rolling Mill 
Algoma Steel Corp. 
Sault Ste. Marie, Ontario, Canada 


ROG ER E. WILLIAMS 
"urn Foreman (Operating 
Hot Strip Mill 
Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


EDWARD M. YARD 
Combustion Engineer 
J. A. Roebling’s Sons Co. 
r'renton, N. J 


stasociate 


C. A. BENNETT, JR. 
Sales Manager and Engineer 
Pittsburgh Carbon, Ine. 
Pittsburgh, Pa. 


DONALD B. BODHOLD'I 
Sales Engineer 
The Falk Corp. 
Pittsburgh, Pa. 


ROBERT G. BOTTORF 
Engineer Steel Mill-Equipment 
Link-Belt Co. 
Philadelphia, Pa. 


H. S. BROWN 
{ssistant Engineer 
Metal Industries Division 
English Electric Co 
Stafford, England 


BEN H. CARLISLE 
Electrical Engineer 
Clark Controller Co. 
Cleveland, Ohio 


KARL A. ECK 
Designing Engineer 
Birdsboro Steel Foundry & Machine Co, 
Birdsboro, Pa. 


R. M. FUNKHOUSER 
ield Engineer 
Electric Controller & Mfg. Co. 
Cleveland, Ohio 


CHARLES B. HANN 
1ssistant District Manager 
Johns-Manville Corp 
Philadelphia, Pa. 


ROBERT J. HERMES 
Roll & Pass Designer 
Morgan Construction Co. 


Worcester, Mass. 


N. HUTSON 
Field Engineer 
Electric Controller & Mfg. Co 
Birmingham, Ala. 





L. F. KIELSMEIER 
General Supervisor of Industrial Sales 
Ohio Edison Co. 

Akron, Ohio 


R. W. LEATHERS 
Mechanical Engineer 
United Engineering & Foundry Co. 
Pittsburgh, Pa. 


WILLIAM D. LEE 
District Motor Specialist 
General Electric Co. 
Philadelphia, Pa. 


DAVID H. McGALLIARD 
Field Engineer 
Electric Controller & Mfg. Co. 
Cleveland, Ohio 


. P. PATON 
Director 
Northern Siapinee Co., Ltd. 
London, W. C. 2, England 


THOMAS F. QUARNSTROM 
Electrical Engineer in Charge of Design 
A. J. Boynton & Co. 
Chicago, Ill. 


FRANK A. RUSSO 
Secretary- Treasurer 
cFe, Inc. 
Youngstown, Ohio 


LEONARD SPIRA 
Sales Engineer 
The Okonite Co. 
Cleveland, Ohio 


DR. ING. W. STRASMAN 
Consulting Metallurgist 
Kurt Orban Co., Inc. 
Cleveland, Ohio 


D. V. STROCK 
Assistant Chief Engineer 
Aetna-Standard Engineering Co. 
Youngstown, Ohio 


RAYMOND E, WALSER 
Derelopment Engineer 
Treadwell Construction Co. 


Midland, Pa. 


ALFRED G. BARTLETT 
District Engineer 
The Torrington Co. 
South Bend, Ind. 


DAVID CARLE 
Branch Supervisor—Electrical Drafting 
Freyn Engineering Department 
Koppers Co., Ine. 
( ‘hie ago, Lil. 


SAM P. DIXON 
Sales Engineer 
Clisby Associates, Inc. 
Birmingham, Ala. 


GENE R. FARRINGER 
Draftsman 
Freyn Engineering Department 
Koppers Co., Inc. 
Chicago Il. 


V. H. FERGUSON 
President 
Ferguson Equipment Corp. 
Pittsburgh, { 


R. J. FRICK 
Process Service Engineer 
Linde Air Products Co. 


Div. of The Union Carbide & Carbon Corp, 


Chicago, IIL 


JOHN G. FRITH 
{ssistant Chief Engineer 
Davy & United Engineering Co., Ltd, 
Park Iron Works 
Sheffield, England 


WALTER V. HEUER 
Mechanical Draftsman 
Continental Foundry & Machine Co. 
Pittsburgh, Pa. 


THOMAS B. HUDSON, JR. 
Sales Representative 
Albert Curry & Co., Ine. 
Pittsburgh, Pa. 


VLADIMIR ILINSKI 
Draftsman—Layout 
Freyn Engineering Department 
Koppers Co., Inc. 
Chicago, Ill. 


. FRANKLIN MILLER 
Associate E nginee r 
Freyn Engineering Department 
Koppe rs Cc 0. , Ine. 
Chicago, tl. 


WILLIAM P. MITCHELL 
Engineer 
United Engineering & Foundry Co. 
Pittsburgh, Pa. 


New Members AISE 





JOSEPH S. MOHR 
District Sales Manager 
General Refractories Co 
( hicago, Il. | 


EDWIN G. MORRIS 
Mechanical Draftsman 
Continental Foundry & Machine Co 
Pittsburgh, Pa. 


GILBERT C, MOTT 
( hief Process Engineer 
Bridgeport Brass Co 
Bridgeport, Conn 


RAYMOND M. REISACHER 
issistant ( hief Enginee r 
United Engineering & Foundry Co. 
Pittsburgh, Pa. 


VINCENT RIZZUTO 
Electrical Designer and Drafting 
Freyn Engineering Department 2 | 
Koppe rs Co., Inc 
Chicago, Il. 


WILLIAM F. SHOTOLA | 
General Sales Manager 
The Torrington Co 
Bantam Bearings Division i 
South Bend, Ind | 

J. F. SIVERT \ 
Brush Technician / 
Osborn Manufacturing Co | 
Cleveland, Ohio 


EDWARD J. TANNER 
Supervisor —Rolling Mills 
Hoskins Manufacturing Co 
Detroit, Mich. 


WARD M. TROUTMAN 
Sales Engineer 
General Refractories Co 
Pittsburgh, Pa. 


FRANK W. VOGT 
Sales Engineer 
J. T. Ryerson & Son Co 
Los Angeles, Calif 


R. K. WILLIAMS 
District Manager 
Elliott Co. | 
Detroit, Mich. Ty 


J. R. WOODRUFF 
District Manager 
Electric Controller & Mig. Co, 
Houston, Texas 


DONALD E. ABELL 
Industrial Control Engineer 
Westinghouse Electric Corp 
Buffalo, N. Y. 


M. J. ADRIAN 
Manager 2 
Industrial Equipment Department ) 
Westinghouse Electric International Co 


New York, N. Y. | 
R. K. BURCHETI ) 


Industrial Sales Re presentative 
Fuller Brush Co. 
Hartford, Conn. 


A. G. CARTER 
Swite hge ar Division 
Engineering Department | 
Canadian Westinghouse Co., Lid ‘ 
Hamilton, Ontario, Canada 


ARTHUR WILLIAM CHERRY 
Jesign Engineer 
International Construction Co., Lid 
London, W. C., England 


R. A. CHRISTENSEN 
Salesman 
Berry Bearing Co. 
Chicago, Ul. 


ALPHONSE A. CYGAL 
Junior Engineer 
Industrial Control Engineering 
Westinghouse Electric ¢ orp 
Buffalo, N. Y. 


MARTIN L. DAMM 
{ pplication Engineer 
Westinghouse Electric ¢ orp 
Cleveland, Ohio 


a 
Junior 
JACK M. CUDLIP 
Purchasing— Expediting 
Rotary Electric Steel Co 
Detroit, Mich 


WILLIAM L HANSON 
Trainee 00 
Bethlehem Steel Co 
San Francisco, Calif 

ROBERT T. LINDSAY 
engineer Trainee 
United States Steel Co 
Pittsburgh, Pa 


LEONARD J. SPLEWACKI 
Student Engineer 
Republic Steel Corp. 
Cleveland, Ohio 
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For dependable 
combustion control in 
steel mills, rely on 


AIR-OPERATED CONTROLS 
AND RING BALANCE METERS 


Precise, dependable combustion control in steel-mak- ; 
ing processes is assured with Hagan air-operated Controls and | ' f 
Ring Balance Meters on the job. Hagan Automatic Control 
and Metering Equipment is proved in performance on 





* BLAST FURNACES 
* BESSEMER CONVERTERS 
* BOILER HOUSES 
* SOAKING PITS 
* REHEATING FURNACES 
* COKE OVENS 
* OPEN HEARTHS 
* GAS DISTRIBUTION SYSTEMS 


ee 





Whatever your metering and combustion control 
problems, Hagan Engineers will be glad to help you solve 
them. Write to Hagan Corporation, Hagan Building, 
Pittsburgh 30, Pa. 


HAGAN CORPORATION 


METALLURGICAL FURNACE CONTROL SYSTEMS 
RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
BOILER COMBUSTION CONTROL SYSTEMS 

THRUSIORQ FORCE MEASURING DEVICES 






a 


, 
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gNGINEERING Map 


POSITIONS VACANT 
POSITIONS WANTED 


AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 





WHERE TO BUY i 


EQUIPMENT FOR SALE 








PITTSBURGH DISTRICT 


CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 





ROLLING MILLS 
and EQUIPMENT 


FRANK B. oS INC. 


2220 OLIVER BI DING &TTSBURGH 22 PA 
Cable Addr F TER” Pittsburgh 








METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heatirig, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 





Chicago 4, Illinois Wabash 2-0449 


Representing 
THE CLEVELAND WORM AND GEAR CO. 
Worm Gearing and Worm Gear Speed 
Reducers 
THE FARVAL CORPORATION 
Farval Centralized Lube Systems 
LUBRICATION PRODUCTS COMPANY 
Stapax Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
Amerigear Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 


Truarc Retaining Rings 





Park Building PITTSBURGH, PA. 
COurt 1-7032 
EHRET AND KINSEY 
Board of Trade Bidg., 141 West Jackson Bivd. PATTERSON-EMERSON- 








CLEVELAND DISTRICT 





REDUCE SHUTDOWNS... 
with HEIL Lined Tanks 
and Piping. 


HE] PROCESS EQUIPMENT CORP. 


12901 Elmwood Ave. 
CLEVELAND 11, OHIO 











PHILADELPHIA DISTRICT 





TOWLE & Son Co. 

18 West Chelton Ave. GE 8-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 








MOFFATT BEARINGS COMPANY 


1640 Fairmount Avenue 
PHILADELPHIA 30, PA. 


Phone: POplar 5-3443 


A Complete Anti-Friction Bearing Service 
Ball, Roller, Thrust and Needle 














COMSTOCK, INC. 


ENGINEERS AND 
CONSTRUCTORS 


Specializing in Steel Mill 
Construction 
313 E. Carson Street 
Pittsburgh 19, Pa. 
Phone: EVerglade 1-9800 








Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave., Pgh. 22, Pa,” 
Telephone COurt 1-5014 











CONSTRUCTION 
COMPANY, INC. 
204 Chemsteel Bidg.. Walnut St., Pittsburgh 32, Pa 


CHEMSTEE 





Send data on Engineering & Construction facilities for g 
ACID-ALKALI-PROOF CONSTRUCTION : 


of pickling and other tanks; flooring j 
™eeeiTEAR OUT & MAIL WITH LETTERHEAD) = 


ed 
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PITTSBURGH (Continued) 





W. G. KERR CO., INC. 

520 Oliver Building ” | PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and Speed Reducers 

REEVES—Variable Speed Drives 
THOMAS—Fiexible Couplings 
SMITH—Telesmith Crushers 
CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 








RITTER ENGINEERING CO. 
Engineers - Distributors - Contractors 


3031 WEST UBERTY AVE. 
PITTSBURGH 16, PA. 


Representing: 
TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems” 


Phone: 
LOCUST 1-0128 














BLAST FURNACES 


Industrial Furnaces & Boilers 


*Construction *Rebuilds + Linings 
*Maintenance + Repair 


AFFILIATED FURNACE, INC. 


204 Chemstee! Building, Walnut Street, Pittsburgh 32, Pa. 


PR CO BO Wee eae 


SAUEREISEN — 








ACIO )OF CEMENTS 





Years of dependable service in leading steel mills, chem- 
ical plants, etc. A type for every acid proofing use. 
Trial Order 10 Ib. lot $3.30 


Sauereisen Cements Company - Pittsburgh 15, Pe. 


eh 7 4A 
MILL OPERATORS’ PULPITS 


WALLACE F. SCHOTT 
CONSTRUCTED BY " 








JAMES CAMPBELL SMITH, INC. 





WILLOUGHBY OHIO 


CONSULTING ENGINEERS 





LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 
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THE ENGINEERING MART 


(CONTINUED) 


POSITIONS VACANT 


DESIGN ENGINEER 


10 to 15 years practical experience in design- 
ing Open-Hearth Furnaces. Write giving details 
to Employment Office. 


BETHLEHEM STEEL CO. 
501 E. Third St. BETHLEHEM, PA. 














WANTED by a large steel corporation in Ohio — 
a Combustion Engineer and a Master Mechanic. 
Applicants must be familiar with steel mill 
practices. The opening for Master Mechanic is 
in a new Hot and Cold Steel Strip Mill, and 
applicants should be thoroughly experienced in 
steel mill maintenance. The positions are perma- 
nent. In replying please give complete details 
with regard to past experience. Please forward 
replies to Box 1100, IRON AND STEEL ENGI- 
NEER, 1010 Empire Building, Pittsburgh 22, Pa. 








CHIEF ENGINEER 


For new Hydraulic Press Division of established 
heavy machinery manufacturing company. This 
is an excellent opportunity for the right man. 
Submit complete details of experience and ed- 
ucation in first letter. Location in the East. Sal- 
ary Open. Reply Box 1101, IRON AND STEEL 
ENGINEER, 1010 Empire Bidg., Pittsburgh 22, Pa. 











Book Keuiews... 


(Continued from page 188) 


A “Techniques of Plant Mainte- 
nance in 1951” has been recently 
published by Clapp & Poliak, Inc., 
341 Madison Ave., New York 17, 
N. Y., 8% X 11 in., 223 pp, price 
$6.00. This book covers the technical 
sessions and discussions which were 
held at the Second Plant Maintenance 
show in Cleveland, Ohio in January 
1951. 


A “NEMA Standards for Unit 
Substations, Publication No. 201- 
1951 to 205-1951" covers integral 
primary unit substations and radial- 
type, primary-network-type, spot- 
network-type, low-voltage selective- 
type and duplex-type articulated pri- 
mary unit substations. Specific infor- 
mation is given concerning general 
arrangement, ratings, incoming sec- 
tion, transforming section, outgoing 
section and additional and alternate 
standard equipments. One-line dia- 
grams illustrate typical substation 
units, and the different types of units 
are defined. ($3.00 per copy). 


A ‘The Structure and Mechan- 
ical Properties of Metals” by Bruce 
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Chalmers has been recently published 
by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y., 
54% X 8% in., 102 pp, price $3.50. 
This is the second volume in a series 
of monographs on metallic materials 
published under the authority of the 
Royal Aeronautical Society. This 
book provides a simple possible pic- 
ture of metal and alloy structure and 
develops from this how mechanical 
properties depend on the structure. 
The theory is simplified and the 
author avoids the use of mathematics 
in the development of his book. 


A ‘‘Industrial Wastes” by Charles 
H. Lipsett, has been printed by the 
Atlas Publishing Co., Inc., 425 West 
25th St., New York 1, N. Y., 6 & 9 
in., 317 pp, price $5.00. The book is 
a comprehensive survey of the eco- 
nomic function and_ collection of 
important industrial waste materials 
in our industrial economy. The book 
describes many technical recovery 
processes, methods of collection and 
marketing procedure for wastes in the 
plastics, metals, chemicals, textiles, 
steel, glass, wood, rubber, paper and 
other industries. This is not a pollu- 
tion or waste treatment book, but 
emphasizes conservation and utiliza- 
tion, and as such, is probably the first 
of its type. 


A “Guide to Foreign Sources of 
Metallurgical Literature” by John 
Milek, was recently published by 
Richard Rimbach Associates, 921 
Ridge Ave., Pittsburgh 12, Pa., paper 
bound, 8% X 11 in., 95 pp, price 
$2.50. This book is of particular value 
to the research worker, and provides 
a listing of the various types of 
foreign periodicals, abstracts, biblio- 
graphies, reports and books listed by 
subject. It may be of interest to the 
metallurgist or student interested in 
metal production. 


A ‘‘Warmetechnische Rechnun- 
gen fur Industrieofen (Thermal 
Calculations for Industrial Fur- 
naces), third edition,” by Werner 
Heiligenstaedt, 488 pages, 614 X 9 in., 
152 illustrations, and 165 tables. 
Verlag Stahleisen, Dusseldorf. 44 
german marks, (about $10.00). 

This book emphasizes fuel economy 
and shows how to attain it. Heiligen- 
staedt limits himself to fuel-fired fur- 
naces, and electrically heated fur- 
naces are not included. The calcula- 
tions are almost entirely restricted to 





fuels which are readily available in 
Germany, thus, natural gas and fuel 
oil are practically excluded. The first 
part of the book deals with the nature 
of heat, with calorific value of fuels, 
combustion, heat content of products 
of combustion, efficiency of heat 
utilization, and with fuel saving by 
preheating air and fuel. 

The next section describes detailed 
steps in the production of steel and 
commodities made therefrom, the 
making of cast iron, malleable iron, 
alumina, copper, nickel, aluminum, 
magnesium, bricks, earthenware, 
glass, cement, and of various chemical 
substances. Then follows a section on 
specific heats, reaction heats, and 
useful heat required by the various 
processes. Speed of combustion and 
its effect on burner design follow. 
Much space is given to heat transfer 
and to conduction of heat; from both, 
wall losses are computed for continu- 
ous operation and for intermittent 
operation. A large section is devoted 
to heating capacity and fuel economy 
of furnaces of many types including 
batch type furnaces and continuous 
furnaces for heating solid material, 
open hearth furnaces, blast furnaces, 
and blast furnace stoves. This sub- 
division includes the Krupp process 
for making sponge iron. 

According to word received by the 
reviewer, a translation is now being 
made in England. (Reviewed by 


W. Trinks). 


A‘ Phase Transformations in 
Solids,” has been published by John 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. This book con- 
tains 660 pp., 54% xX 8% in., price 
$9.50. This book covers a symposium 
held at Cornell University and spon- 
sored by the Committee on Solids, 
Division of Physical Science, National 
Research Council. It was prepared by 
an editorial committee sponsored by 
R. Smoluchowski, chairman. The 
book is of interest to scientists in 
many fields, but is of particular 
interest to metallurgists. 


A A new volume of the ‘‘Minerals 
Yearbook,” a basic source of infor- 
mation on domestic and _ foreign 
mineral commodities, published an- 
nually by the Bureau of Mines, is 
now available for distribution. Bound 
copies of the 1949 Minerals Yearbook 
may be obtained only from the Super- 
intendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. for $4.50 each. 


IRON AND STEEL ENGINEER, NOVEMBER, 1951 
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S That maintaining an old sleeve bearing motor on a tough job 


is costing you at least this minimum every year. (Proportions 
















derived from over 1000 motor service reports). 


Ed the Electrician Sage. . 


“I'd rather operate and maintain my motors at these 
lower costs, wouldn’t you?” 


To make the necessary frame alterations and 
buy the Van Pelt parts will cost you about this 
portion. When complete, sleeve bearing arma- 
tures still fit the old frame. 


To operate the same motor for 
years to come will now cost you 
this — proof that Van Pelt Motor 
Changeovers will save you money. 








—— 


VAN PELT ELECTRIC co. 


P.O. BOK. 7808 RT ) PIFTSERURGH 1585,.PA. 
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CO-ORDINATED 


D-C 
CRANE 
DRIVES 








This 70-ton crane in a large steel mill—with a double hoist each rated 35 tons 
equipped with G-E crane drives, including Type MD-600 motors and hoist, bridge and trolley controls. 


GENERAL 








~3 


Here’s the kind of success story that’s making 
General Electric crane control a heavy steel- 
mill favorite. In the box annealing building 
at this large mill, a 10-ton auxiliary hook 
on a mill crane was handling stacks of steel 
sheets to be put into annealing furnaces. Be- 
cause the crane was frequently overloaded, 
two to four motor breakdowns a year had 
occurred over an eight-year period. 

A G-E hoist control panel was installed in 
place of the previous magnetic control, pro- 
viding safe and stable full-speed lowering 
operation for heavy overloads. Result: Motor 
breakdowns were cut to zero during the next 
20-month period before the crane was retired 





is one of seven, all 





G-E trane control provides superior lowering 
performance for any hook load. 








G-E MD-600 crane motors offer improved 
ventilation and maintenance ease. 








G-E fast acting magnetic brake permits easy 
adjustment, requires less maintenance. 


New control protects against overloads! 


G-E hoist control panel solves tough motor maintenance problem; 
leads to choice of seven new G-E crane drives in large steel plant. 


from this severe duty. Furthermore, motor 
maintenance had been reduced by the lower 
commutating peaks and improved automatic 
deceleration. So impressed were the mill's 
operators by this outstanding performance 
that they selected G-E crane control, plus 
G-E MD-600 crane motors, for seven new 
crane installations (one shown above 

Is yours a tough crane drive problem? Gen- 
eral Electric—with over 40 years of experi- 
ence in working with crane builders—can 
help you solve it. Ask your G-E steel-mill 
specialist about it; meanwhile send for 
Bulletin GEA-5408 on G-E d-c crane drives 


General Electric Company, Schenectady 5, N. Y. 
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New Farval Spray Valve 


meters lubricants to slide 
surfaces and open gearing 


ONTROLLED spraying of lubricant on open 
gearing, slide surfaces, etc., is practical with 
the new Farval Spray Valve. 


By an ingenious adaptation of the familiar Farval 
Dualine Valve, either grease or oil is sprayed through 
a nozzle—on any desired area, in any desired amount, 
and at any desired interval. The new spray valve can 
be added at any point in a regular Farval Dualine 
System where compressed air is available—or a com- 
plete system may consist entirely of spray valves, 
served by either manual or automatic pumping unit. 


Compressed air from the supply line is directed 
through the spray valve, which meters air to th- 
delivery nozzle just as lubricant is metered. By 
unique arrangement, the lubricant valve also turns 
on and shuts off the air. Thus the quantity of air used 
is limited to the amount needed to spray each delivery 
of oil or grease, without exhausting or reducing 
pressure. Positive cut-off of lubricant by the Farval 
valve after each delivery eliminates bleeding from 
the nozzle—no waste, no mess, no trouble. 


The Farval Spray Valve has been thoroughly tested 
in service and is now in use on a wide variety of 
machines and equipment. It has demonstrated its 
ability to supply lubricant efficiently and economi- 
cally to open gearing, slide surfaces, in fact, wherever 
a standard Farval Dualine closed system is not readily 
adaptable. 

Write for a copy of Farval Spray Valve Bulletin No. 
60 for a full description, with illustrative diagrams 
and installation data. The Farval Corporation, 3278 
East 80th Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industria] 
Worm Gearing. In Canada: Peacock Brothers Limited. 
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